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AGU will acknowledge receipt of all ab- 
stracis. Notification of acceptance and sched- 
uling information will be mailed to corre- 
sponding authors in early December. 


Abstracts 


The abstract |«ige is divided into two parts: 
the abstract itself and the submittal informa- 
tion. Please follow care fulls- the instructions 
lor each part. Use a carbon ribbon to type 
the material, and tin not exceed the maxi- 
mum dimensions 1 1 1 .H cm bv 1 8 cm) of d, e 
abstract. Abstracts that exceed the noted size 
limitation will be trim tiled to conform without 
regard to content. 

The meeting program will;bp prepared bv 
photographing the abstracw cxactlv as they 
are received. Use the model abstract lu pre- 
pare the final version. Submission or an ab- 
stract for an AGU meeting is presumed to 
carry with n permission fnr AGU to repro- 
duce the abstract in air editiuns of Eos and in 
Hie programs ami reports rclming to the 
meeting. It is also presumed to permit the 
Irce copying of tlin.se -ilm rails. Although Eos 
is a copy righted journal, authors are not re- 
quested to transfer copvriglu. Copyright 
where it exists, will lie reserved bv the au- 
thors. 


Submittal Information 

Numbers refer to the items in the submit, at 
iiiKirmatiiin block on tfte sample abstract. 

1. Title of meeting. 

2. Identification (abstuus not authored 
by a member n r AGU or of one nT the co- 
sponsoring societies must bo sponsored by 
such a memlicr; this includes Invited au- 
thors): Type name or society to which any 0 r 
the authors belong, or if no author is a mem- 
ber, type i lie name of the srxleLy to which the 
sponsor belongs (indicated bv XXXX on the 
submittal information block) and the spon- 
sor's name. 

3 Corresponding address: Give complete 

address and phone number or author to 

whom all correspondence (acknowledgment 
and acceptance letieis) should be seiu. Abbre- 
viate as much as possible. 

d. Discipline, to which abstract is submit- : 
ted (use the rpllowing letter abbreviations): A 

fAirnmnliPrir R'rftinliimm.1 n • i 
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nology); P (Physical Ocennography); S 
(Acoustical Oceanography);^ (Ollier). 

5. Type title of special session (if any) n. 
which submittal is made. 

i 6 i,- l ! ,d L 0,ie yo111 ' preference for a pauicu. 
Jar kmd of presentation by one of tlie billow- 
ing letters: O, oral; P. poster. The clmirnian 
may assign you to either of these types of 
presemauon in order to fit his or Iter pro- 
gram plan. 1 

Pe P:?" 1 ° r nia f criil1 previously present- 
ed or published, and where. 

8. Billing information, 
la) Complete billing address ir other than 
the correspondmg address (item 8 above) 

(A) If purchase order is to be issued, indi- 
cate number upon submittal of abstract. 

ih.!.. a 3LUd T- membcr '« lhc first author, 


■h I ci.uU . — Lj* " ,I1C "rst author, 

dlrJll P l,bl,caL,nn is applicable. l„. 
dica e that the student rate is applicable. 


ir ■ . “ - 13 " ■'puuujie. 

id) If prepaid, enter amount enclosed. 

J- Indicate wheiher paper is C (contribut- 
ed) or I (invited). If invited, list name ,,f i„. 


Poster Sessions 


A large, centrally located meeting room will 
be set up for poster presentation.. 1 Expet l 
ence rron. recent AGU meetings and From 
other scientific societies has shown that a 
P« er presentation, while more demanding 
or he author, can provide a superb opporfu- 
n, t) fot comprehensive discussions of re- 
search results. 

t ,ri r J n f'- idual pa » 3era are d “med by a pro- 
gram chairman to be suitable for this tvoe nr 
pr«=„«ulo„, .h c> . „ lay be a °[ g ™ ‘>P E of 

° f P°*«r papers are reminded 

ton T 5,er " l, bil rerefu I prepare- 

t on Figures and text will be scrutinized in 
de ad, and authors must be prepa ed m d S - 
cuss the contents of their papers in denth 
Under these conditions, welfprepared^- 
concise, logtcal tejet are essential 


lynu.Tiiig wmr «uorevinilons):- A 
(Atmospheric Sciences)'; B (Biulagkjal Oceaii- 
ogjaphy); C (Chemiral Oceanography);. G -. ' 
‘ (Gebtogitid .Oceanography); O (Ocean 1 Tech* 
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Special Sessions 
Warm Gore Kings 
Air-Sea Interaction in (UhisihI Region! 
Shelf Dynamics: CODE 
Optical Dynamic's Exjierimetu 
Marginal Ice Zone Experiment 
California Current 
Gull of Mexiro/taariblx-'iiu: Biological, 
cal, and Physical Oceanography • 

South cm Oceans; Dynamics, Biomass 
Knroshio 

Arctii Ocean: Dynamics, Biology. 

Sea Ilnur Spreading Centers 
El Nifin and Climate Variability 
El Chiclii'm, Globa! Climate, Chemists 
Oceans and Atmospheric Chemistry- . 

Na, Frcons 1 • • 

Ocean I-Icat Transport: Climate. Palw^^ 
Acoustic Monitoring: Suspended P? rl 
Biology 

Acoustic Kcmoie Sensing: Fine Stnifl l,rf ' 
ternal Waves, Mesoscnle Features 
Acoustic Imaging: Seafloor, Precision . 
thy met ry 

Acoustic Tomography 
Large-Scale Ocean Observing Systems. 
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IUGG Quadrennial Report Overview 


Solar-Planetary 

Relationships: 

Aeronomy 

1979-1982 

Richard S . Stolarski 

NASA/Goddard Space Flight Center. 

Grrenbek, MD 20771 

Aeronomy is the study of the physics and 
chemistry or the upper atmospliere. Tlie up- 
per atmosphere is usually defined as lhc re- 
gion of the atmosphere above the iropopause 
extending upward to the point where electric 
and magnetic fields dominate the phenomena 
rather than the atmospheric atoms and mole- 
cules. The lower part of this region, from 
about 10 to 90 kilometers altitude, has be- 
come known as the middle atmosphere. Alt 
huemational program called MAP (Middle 
Atmosphere Program) is now underway to in- 
tensively study this region. Three reviews of 
work in the middle atmosphere appear in Lhis 
volume covering the composition, dynamics, 
ind electrodynamics. Susan Solomon's paper, 
‘Minor Constituents in the Stratosphere and 
Mesosphere," documents the continued 
growth in knowledge concerning the com po- 
sition of the middle atmosphere, the mecha- 
nisms which maintain this composition, and 


its possible response to outside influences. 
Dennis Hartman's review, "Middle Atmo- 
sphere Dynamics," examines the large-scale 
dynamics and climatology of the middle at- 
mosphere, particularly pointing out the im- 
portance of the introduction of transformed 
Eulerinn mean equations for dynamics and 
transport and the realization of the impor- 
tance of gravity waves Tor the momentum 
budgcL of the stratosphere. Michael Kelley's 
review, “Middle Atmosphere Electrodynam- 
ics," discusses a variety of new techniques that 
have been used to obtain “existing and con- 
troversial" results including large (several 
volt/meter) fair weather electric fields in the 
mesosphere. 

Above the middle atmosphere is the region 
referred to as the thermosphere or iono- 
sphere, depending on which properties of the 
region are being emphasized. The review or 
this region is again divided into several pa- 
pers. Douglas Torr's “Neutral and Ion Com- 
position of Lhe Thermosphere" summarizes 
the continued advances in the understanding 
of how solar extreme ultraviolet radiation in- 
teracts with and determines the composition 
and structure of the thermosphere. He em- 
phasizes the significant contributions of the 
Atmosphere Explorer Satellite series. Ray- 
mond Roblc, in “Dynamics of the Earth's 
Thermosphere," puts his emphasis on ques- 
tions concernimt the global circulation, tem- 
perature, and compositional si met ure or this 
highly variable region. “Ionospheric Electro- 
dynamics and Irregularities" arc covered by 
Arthur Richmond with emphasis on the mod- 
eling and data concerning the global electric 


circuit. Thus both die middle aimosplimc 
and the thermosphere arc described in three 
reviews emphasizing different asjictis of tlie 
physics and chemistry of the respective le- 
gions. 

A further report, "U.S. Gunn il mi inns in 
Auroral Acnmoiny, 1979-11)82" hy M. H. 
Rees, is devoicd mainly to the special aspects 
of the dicrniuspherc which are initialed in 
the auroral region by particle precipitation. 
Finally, the "Aeronomy of the Inner Planets - ' 
by Torn Cravens and Andrew Nagy covers 
(he recent advances in uudci standing or the 
thermospheres of Mars and Venus, providing 
a summary of the recent ritjiiccr Venus re- 
sults. 

Contents: IUGG Quadrennial Report 
Solar-Planetary Relationship!: Aeronomy 

U.S. Report to die IUGG. 1979-1982: Solar- 
Planetary Relationships: Aeionniny, H. S. 
Stolarski 

Dynamics of the Earth's Thermosphere, II. <1. 
Robie 

Ionospheric Electrodynamics and Irregular- 
ities: A Review nf Contributions by LIS. 
Scientists From 1979 to 1982, A. D. Ilirh- 
monrl 

U.S. Contributions to An ror.il Acronimiv, 
1979-1982. M. II. Rets 

Neutral and Inn Cni:i|msitinn of the Thermo- 
sphere. /). (i. Ttnr 

Aeiommiy nr the Inner I’lanc-iv T. li. Cnnvtis 
iiml A. F. Nagy 

Middle Atmospheric Electrodynamics. M. (■■ 
Kelley 


U.S. National Report to 
IUGG 1979-1982 

Em is periodically pulilishinjt llic 12 uv emeu's 
appearing in the U.S. Nntumal Report la the Inlei- 
i ml in uni I’lnmi nf (ifmlesy and (ieoplnut I 1079- 
1982. The U.S. Niiiiuiij] Report is being |nih- 
lislicd bv AGU <m Ijeliair nf die ll.S. National 
Gunimince in four extra issues nf R nines if <>ei>- 
ph\sir i and Spare 1‘hyits (RGSPi. The discipline 
over view appearing here was puhlishctl with its 
associated papers (see Contents list at lhc end of 
(he overview) in volume 21, number 8, March 
1*i«3 of RfiSP. 

Subscrilicrs lo RGSP will aiitmnaliraltv receive 
die four extra RGSP issues mumming die U.S. 
Naiimul Report. All foni extra issues will have 
been mailed by July 1983. The loui regular is- 
sues nf RGSP arc appearing as usual in Febru- 
ary, May. August, and N'uvembcT. Those who 
dn not suhitriltc in RGSl* can still obtain the en- 
tire U.S. National Report by entering a sulisc rip- 
lion in RGSP. In addition, the report uf each 
discipline hill anlniiiatkallv Ik- mailed separately 
to those members af AGU foi whom that disci- 
pline is their primary AGU section jlltli-itinn; 
this separate distribution is made possible by 
grams from the Defense Mapping Agency, N'.i- 
linual Ai-ronuniiis and Spare Aduiini stratum. 
National Oceanic and Aimnspherir AdiiiiiiistTSi- 
liun. National Siic-me Foundation, Oliice of Na- 
val Kesc-jtcli. and U.S. Genlogii.il Survey. 


Millin' ('nusliitit'iils in the Sltuinsplicre ;iml 
Mesosphere, S. Sul Mum t 
Middle Aunospliere Dynamics, /). L. Hart- 



Arctic Air 
Chemistry: Haze 
Analysis 

The micropart iculate (i.e.. aerosol) ;md gas 
concentrations in Arctic air masses are being 
assessed currently as a result of a large-scale, 
multinational cooperative study made this 
'pring. It turns out that many of die ideas 
about lhe origin of Arctic haze, industrial 
pollution, soil particles from the great desert 
fcgions of eastern China and Mongolia, and 
*uonal effects, to name a few, may all be 
™«1- A recent report about the first extend- 
M airborne measurements of Arctic haze thru 
were made during March and April of this 
plated: “Most of the scientists on board 
■wNOAA plane found the haze lu be much 
dtiuer and more extensive than iliey antici- 
E™ Sei. Techno!., June 1983). 

H-l rCsulls ° rwp - 30 ° rion restardi aircraft 
ignis over the Arctic ice cap suggest dint in 
me locations the haze extends upward of 
, j ai tb ' s fi me °F the year. The haze was 
und t 0 exist at all latitudes in the northern 

w ‘ Lb unli rokcn continuity to an 
liiurf a Pproximalely 3 km. Al higher al- 
rC W3S 3 bant * in 8 discontinuous 

10 lbe re P0rt, the Arctic haze is 
areVfc 1 1 ° C . aLic and seasonal factors that 
tna^i. C ,? rizec ^ ^ P°Huiion indicators: pri- 
zanir^,* u ^ ate conce ntratcd at 2 pg/m J , or- 
kjj.i car ° on concentrated at 1 pg/m 3 , and 
us/m> C nr L ^*° 0 ^ con centrated at 0.3-0.5 
oSv U tbese ’ lhe 8001 particles are the 
Dtien b V com bustion processes. 

KuiiUa r derived aerosols can be disLin- 
toncer.. ■ m P° llulan U by their aluminum 
rniniim ? llo , ns (pollutants are relalively alu- 
Dum fa y their vanadium-alumi- 

PoUiii^r.. ! , v, dently. vanadium is richer in 
SS? derived from the burning of heavi- 
^urned F cnsi ?’ c oil Fuels (loo viscous to be 
lu 'W) Th nVCfllen . t,y at Arctic air tempera- 
flich iv.li C vana ^‘ u m-Rluminuni ratios of 
be 1 or more orders of 
K Meriv«i ®b er lban diose characteristic of 

Thl Nn aero5Ql8 ' 

age, Ala.ir ^ I ni 8 hu lo ° k off from Anchor- 
Nonv ay . th‘ ~b u *e» Greenland: and Bod0, 
in VO’-anovf ? c P nc entrated their routes with- 
dicm ovcMu bt i‘ ude - which Paaaed some of 
WashintfiL- “, Norlh Pole - A University of 
tow, Alit a P a ? e t00 ^ °ff From Point Bar- 
pianes deS , r , a < IIrr Gernt,a " and Norwegian 
Thinp-n F r0m Spitzbergen, Norway, 
the join, - fr ' vcrs ‘ l y groups were involved in 
Mi,ule Tor r/ 1 Wl ^ p lR ES (Cooperative In-; 
eilces )- Othc Seaitb in Environmental Sci- 
bcsUlea NnA7!v, er ! ,ment agencies involved 
*Pheric A r i^ ft -'‘^ at, °nal Ocean and Atmo- 
“onal were: NCAR (Na- ' 

(Nation^ ^bnospheric Research), 
Jmisirationt " Aeronautics and Space Ad- 

^AR (No^e,ii? E T (De . pan,nenl of Encr Ey)- 
P^h), and fo ‘' Arctic Re- ., , 

^•vironm-n, c (Canadian Atmospheric 
“HUsuaHv | ar „. erv,cc ) , Thus the study liad an 

^ 1,u mber of groups involved. 


and it generated large tut miters and types of 
air chemistry measurements. 

The results oT these studies will be present- 
ed at the third Symposium -in Arctic Air 
Chemistry, lo be held in May 1984 at Toron- 
to. Within the myriad character of Arctic air 

S alterns (chemistry, seasons, and climate) can 
e found the pleasant fact that at times of the 
year — late spring and summer — the Arctic is 
free of pollution 3nd haze: the air is pristine 
and clear. During that peril xl. ucrusuls and 
pullntunts are scavenged and the atmosphere 
is clean because of iu remoteness from major 
polluting sources. By laic October, however, 
Lite A relic air dries, and air masses containing 
the emissions from industrial sources far 
away are transported slowly over the north- 
ern polar region . — PMB 

Lost Island Found 

An abandoned 1 l-by-5-km kidney-shaped 
chunk of freshwater Ice, used as a research 
station for 25 years, was rediscovered after 
the National Oceanic and Atmospheric Ad- 
ministration (NOAA) lost track or the island 
for 0 months. The recent find may foreshad- 
ow another loss, however: The island is drift- 
ing through the Greenland Sea and into the 
North Atlantic where il should melt within 
several months and dump Us cargo of oil_ 
drums, equipment, and a wrecked plane into 
the ocean. 

Known as Fletcher's Ice Island— after Jo- 
seph O. Fletcher, a member of the first team 
of researchers to inhabit die island and a re- 
cently retired NOAA climate researcher— the 
ice chunk has already melted to a tliird of its 
original 49 m thickness, A pilot flying over 
die area to measure Hnnual pollution buildup 
in the Arctic located lhe drifting island 242 
km from the North Pole near the Interna- 
tional Date Line. 

Identified by Fletcher as a fragment ot the 
Ellesmere Island ice shelf, the island was the 
home for a number of Air Force, Navy, and 
NOAA scientific teams that provided weather 
reports and conducted experiments. Before 
satellites superceded the research and fore- 
casting functions of lhe teams on Fletcher Is- 
land, the station also was a valuable sue for 
observing oceanic and- atmospheric circula- 
don. First occupied in 1952, the island was 
abandoned in the mid 1970s. 

In addidon to its historical significance to 
scientific research, the site gained notoriety 
when a man on the island lost his life in an 
argument over a bottle of wine, , 1 

New Climate 
Center 

An Experimental Climate Forecast Center 
has been established-at the NASA <^dard 
' Laboratory for Atmospheric SgencejfGLAS) 
by die National Oceanic alhd Atmospheric 
Administration's (NOAA) Rational GNptt. 
hrrnrram Office; NASA's Goddard Labora, 


cssary tu process die vast uninimi ot data 
used in Lumplcx iiuiiiLTicnl climate- mixk-litig. 

As the second of the tenters established 
Ulidei the National C.liinatc l'nigram Act of 
1978. the Expeiimem.il Climate Forecast 
Center will investigate climate prediciability 
theorv and forecasting techniques by using 
numerical methods in dynamic models or the 
earth's ocean and aunospliere system. The 
first renter, .it the Srripps Institution of 
Oceanography, romeiui.itcs on statistically 
based methods. The principal interest of both 
centers is the potential for forecasting charac- 
teristics of seasonal temperature and precipi- 
Lauon. The director of die new center is Mil- 
ton Halem: he also will continue as head of 
the global modeling and simulation branch at 
GLAS. 

NOAA's National Climate Program sup- 
ports research on improving forecasts of next 
season's and perhaps next year's weather to 
aid planning Tor crop fertilization and irriga- 
tion schedules, geographical distribution of 
healing fuel, and maintenance of urban fresh 
water supplies .— DTR 

NASA FY1984 

The White House budget request for the 
National Aeronauucs and Space Administra- 
tion (NASA) for fiscal year 1984 contains a 
number of continuing problems for outside 
investigators in universities and in the private 
sector. Nonetheless, the budgeL climate for 
NASA seems to be improving. (For more in- 
formation on the budgeL for FY1984, see Eos, 
February 15, 1983, p. 65, and May 17, 1983, 
p. 378.) 

Several new program starts are responsible 
for the feeling of optimism being sensed in 
many sectors of the scientific community. 
These include the Venus Radar Mapper, a 
shuttle-tethered satellite lo study the earth’s 
upper atmosphere (the tether could be 100 
km in length), and the EUVE experiment 
(Extreme Ultraviolet Explorer). 

The problems that remain In the budget 


are unfortunately rather focused on the geo- 
physics academic community. For example, 
research and analysis funds are reduced in 


be launched by f '.email |- in I98li and will ar- 
rive .« Jupiter in 1988. 

NASA will nut vend its lialfoi the cwu-siit- 
ellite ex |H:ri mem in lhc 1981} |.iimdi «■! rise 
bile mat iniuil Solar Polar iiusslmii. FiiiiiIx ait* 
being aimed ill supporting the remaining sin- 
gle S|ucccrafi of lIil- European Space Ageu- 
cy.—PMB 

Hess Centennial 

June 24 marked the lOOtf: birthday of Vic- 
tor F. Hess, the discoverer of cosmic radia- 
tion. The Austrian -born scientist received the 
Nobel Prize in physics in 1936 with Carl An- 
derson of the California Institute of Technol- 
ogy, who discovered the positron. When he 
died in 1964, Hess had more than 150 arti- 
cles and publications to his credit. 

In 1910, while a lecturer at the University 
or Vienna, Hess launched an unusual series 
of experiments lo measure the conduct iviiv 
of air. He made 10 balloon ascents, half of 
these al night. On the basis of these experi- 
ments, he concluded that “radiation of very 
high penetrating power enters our atmo- 
sphere from above.” One ascent made during 
a solar eclipse proved that the sun could not 
be Lite main source of cosmic rays. 

Hess made his first trip to the United 
States in 1921. Linder his supervision, a re- 
search laboratory, the UniLed States Radium 
Corporation, was built in New Jersey; he 
served for 2 years as the corporation's direc- 
tor and chief physicist. 

Hess then returned to Austria to die Uni- 
versity of Graz, where he later became dean 
or die faculty. He accepted a position at the 
University of Innsbruck in 1931 and estab- 
lished a laboratory for the observation of cos- 
mic radiation there. Six years later he re- 
turned to Graz, In 1938, after Hitler’s Ger- 
many nnnexed Austria, Mess fled with his 
wife, who was Jewish, lo Switzerland. While 
in Geneva, Hess was offered a hill professor- 
ship by Ford! tain University. He accepted 
ana moved back to the United States. Hess 
retired from Ford limn in 1958. 


the FYI984 request to abouL what they were 
in the FYI983 request because Congress re- 
stored the funds cut last year. This year, the 
battle is going on again in both Houses, mid 
at (his point It appears as though the t;ui 
funds may be replaced again, particularly d 
Congress is supported by the scientific com- ■ 
ni unity as it was last year. 

In' FYI 983, the research and analysis ,apr 
propriation was *50:3 million. This fiscal year , 
h is down to *45.5 million, but by mid-Au- 
gust the new appropriation may restore the - 
cut. The M«t reqdesL overall Is aef by the 
Office of Budget and Management at *7.1 Op 
billion, which is an increase of 3.75$., ' • 

.The space science .portion of N ASA's bud- 
.gethag been boosted significantly for FYI 984 
by about 14%. The Gamma Ray Observatory 
Is Back on a schedule with a launch date of' 
.1988. -The! Venus Radar Mapper will fly also 
in 1988, to be launched by using the shuttle- 
Centaur ijpperstage. The Galileo] mission is. to. 



Victor F], Hess." ; 7-j -* I 1 
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Editorr Bruce Doe, 1 17'J1 Dry River C'uuri, Rcs- 
lon, VA ami'll (iplcfiliciiic 703-860-8 170. after 5:10 
p.m.». 


Sigurdur 

Thorarinsson 

1911-1983 



In March 1875 a number or farms wctc 
abandonee] in eastern Iceland as a conse- 
quence of the great criipiion of Askja vulta- 
no. The abandonment of one farm, however, 
had to he delated as the family was expecting 
a child, fn the spring a son was horn. He was 
Thorarinii, the father of .Sigurdur Thnrnrins- 
sou. This incident is merely one example of 
the dynamic interaction between man and na- 
ture which is so typical of Iceland. Here the 
geological mill, fueled by vigorous volranism, 
glaciers, and swift rivers, grinds faster than 
elsewhere on earth. Here the existence of a 
small nation is continually responding and 
adjusting to die environmental pressures gen- 
erated by rapid and sometimes catastrophic 
earth processes. 

Sigurdur Thorarinsson died in Reykjavik 
on February 9. 1983. at the age of 71, follow- 
inga brief illness. Burn oil January 8. 1912, 
he was the leading Icelandic earth scientist of 
the 20lh century and acquired international 
renown for his research m volcanology. The 
list of accomplish in ents of this remarkably 
versatile man is indeed impressive. He pio- 
neered the development of icnhroclimiicilngy 
as a branch of earth science, first as a tool in 
archeological icsearrli and later as a lay to 
the volcanic history of Iceland. The fruits nr 
this research included a monograph i in the 
eruptions of Hekla in historical times and led 
to the important discovery ora regular rein- 
lion ship but ween llie length of repose period 
and the silica content of Hekla's magmas. 

Sigurdur witnessed or studied all volcanic 
eruptions in Iceland since 193*1. ITobnlily no 
other scientist has accumulated comparable 
field experience on active volcanoes. His ac- 
counts nl the birth and growth «f the volcan- 
ic island wT Suriscy are classics in vqleuiinlogi- 
cul research and clarified our understanding 
or the role of seawater in hyaloclastiie forma- 
Ikm. the- characteristics or base surge activity, 
and the evolution of table mountains. He im- 
mctliaiely embraced the concepts of plate tec- 
hnics and applied them to interpretation of 
(he structure of Iceland as early as 1965. He 
also made important advances in glaciology ■ 
and contributed to the understanding of the 
relationship between geothermal activity in 
subglacial volcanoes and peifodic jokulhlnups 
or glacier-bursts. His works In the fields or . 
geomorphology and soil j erosion further cm- 
phasizc. the breadth of his mteresLv • 

_ Sigurdur maintained a remarkable produc- 
Uvily lit rough the years, and published well 
over 200 papers and books. At the time of his ' 


death Sigurdur was preparing man uteri pts 
on tlie 1783 fissure eruption nf the Laki tra- 
icr-mw and its atmospheric effects on the 
nun hern hemisphere. Other works in pro- 
gress included the volcanic history of Iceland 
and Lhc long-awaited Iceland volume of the 
Catalogue of Actiiv Volcanoes nf the Wot Id. 

These compilations represent a life-time la- 
bor of love hut were continually being updat- 
ed to include new rcscardi and new erup- 
tions. It is Imped these works will lie pub- 
lished posthumously. 

Sigurdur Thorariiisson studied in the Uni- 
versity of Copenhagen and the University of 
Stockholm, where he completed a classic doc- 
toral dissertation in 1944 on the tepliruchron- 
nlugy nf Iceland. He returned to Iceland and 
became director of the Geology Department 
of the Museum of Natural History in 1947 
and the first professor of Geology in the Uni- 
versity of Iceland in 1968. 

Another side of Sigurdiir's personality, not 
generally known to his foreign colleagues, 
was his work as a poet and songwriter. He 
wrote hundreds of witty poems, which have 
become |>an of the Icelandic folksong tradi- 
tion. His poetry, good humor, and inexhaust- 
ible energy in in for tiling the general public 
abntU geological processes made him Ice- 
land's favorite son. Sigurdur was never j con- 
troversial figure; his innovative research was 
always solid and lias stood well the test nf 
time. He was fair and unselfish and gener- 
ously shared his ideas wiili colleagues, who al- 
ways held hint in highest regard. His dcatli is 
a great loss to the science of volcanology. 

This tribute urn written Ay Mara id ur Sigurds- 
son of the Graduate School of Oceanography, Uni- 
versity nf lihode Islam/. Kingston. (1/ 02881. 


Welcome to 
The VGP News 

Scope of the Section 

Beginning with this issue of Eos. die Vnlca- 
nniogy, Geochemistry, and Penology Section 
uf A(»U will puhlidi lit ief and timely scien- 
tific FL'prn is. highlight* nf conferences, state- 
ments of opinion, wetiou news, and other 
lopicni in foi million iipproximaielr even- 3 
months in a new section of Eoj called “The 
VGP News." 

Material for The VGP News will be han- 
dled by Eos Editor Bruce R. Doe. VGP Sec- 
tion President J. V. Smith lias appointed the 
following editorial group to work with Doe: 

Peter W. Lipman, VGP Secretary, U.S. 
Geological Suivcy. MS 913, Federal Center, 
Denver, Cp 80225 (telephone: 303-234-290 1 ) 
Charles A. Wood, SN4-NASA Johnson 
Space Center, Houston. TX 77058 {tele- 
phone: 7 13-4 83-38 1 fi) 

William P. Leeman, Department of Geolo- 
gy. Rice University, Houston. TX 77001 (tele- 
phone: 713-527-4880) 

Joseph R. Smyth, 15G Piedra Loop, Lu S 
Alamos, NM 87544 (telephone: 505-672- 
1923) 

Peter W. Lipman 
Secretary, VGP 

VGP Opportunities 

It is a great pleasure to introduce this first 
ediiiun of The VGP News. I have enjoyed 
greatly the reports from the Oceanography 
section and was delighted to find that Brent 
Ddlryinple and Peter Lipman were equally 
enthusiastic for starling a VGP equivalent. 
Chuck Wood has provided a very useful ser- 
vice with his Volcano News, and lie plus Bill 
Lcemau and Joe Smyth have die enthusiasm 
and general knowledge to pm together valu- 
able news items. But they will need the help 
or other members of the section in their 
work. 

Our section faces major problems in capi- 
talizing on the remarkable growth of knowl- 
edge and techniques. We need to integrate 
the laboratory and field nspccis of our sci- 
ences. Hie new techniques, such as high-en- 
ergy mass spectrometry mtd synchrotron- 

xzr ,enL '' pu ‘ ru,ii,er prasurt 

Our section could provide a useful public 

SStSl i >rov ^ m 8 reliable information on 
geological huznrds along with advice on the 
consequences oF various social and political 
chokes Wc could also discuss die problems 
of the fractionation or the earth sciences into 
so man^ subgroup, and possible ways 0 F pr0 . 
viding increased cooperation hslwe ' n ^ 

'o;t C h V ?r r 7 S l ge0C , h r [cal - based sodetiea). 

On behalf of the wholesection, 1 wish the 
editors and seactary all the best in this ven- 

turp and tliapk them for their labors. 

: ^ i 'l Josephy. Smith ■' 

: . PWjdtnt* VGP . ; 


News & 

Announcements 

New Crater in Costa Rica 

On April 9, 1983. wc discovered a new ex- 
plosion cratei buried in the- thick lain Invest 
dial covers the Hanks nf A renal volcano in 
Gusta Rica. 

The previously uiulelcueri crater, which 
we named Grater I, is lucaicd between the 
twin volcanic system Arciial-Cliuiu at 

S-I^l'r.rwaml H1°S7 , -I2"N (Figuie 1). It re- 
sulted ['nun a phreatic explosion net lining 
probably during die 1W>8 explosive pltao 1 , in 
which three other well-Liiown main t talers 
(A, B, and (!) were opened along a li ne mu- 
on the western side or the Aienal Volcano. 
Crater I has funned at the physical disconti- 
nuity dial existed at the boundary id A mud's 


lava-ai mol tliiii wax trialed Hurt** „ 
du.-it.-il blast .MU- 1 15* from Th. 

"'"V" "" 1 " -■ 

.U;.-,, w,.l. .... 15-rm.fci 

' id. 1 Ilf uaiei IS made up of nonm.!? 

1 

Gliiler I substantiates the existence ,,f, 
s\p>, SK-NW-nenditig rrartiire^t- 
Which die twin vnkmnes have evoM If 
Wm s unpin taut paiameicrs in foot™ *7 
/ones ol weakness in which future 
act tv it v may lake- place. ^ 

7 An wan item iro, contributed bj Andruj, 
gia. Crntio hnixtigncinues Geofbkas.l^. 
dntl i lr Costa Him. Ciudad Unirtrsitam '/h&- 
Fana," Cmln Him, ami Clark Poore. ALUP- 
gin m. He/,, n I went of Geology, flefo/i Cc% ^ 
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} upogrupbic map of Aieual-Chain twin voliauk si stem sliowing die Iucjimi"* i 
Crater I. Graters A. B. and C. Inriucd (lining I'.hiS explosive phase, are also shown \ 
from the Insliluio Gcngralko National, San Just-. Com.i Rj. ,i. Scale l:5l).lrtMl. 


Irvine Receives VGP 
Award 


h *• -i • 




T. N. Irvine 
Citation 

Textbooks of not so long ago typicallv ore- 
sented the study oF strati fornrign«u7«Z,. 
stons as a simple and straightforward exercise 
m na res Pf. lr0,0 g)' laboratory. The frac- 
ona! crystallization products of mafic mag- 

P . reSUmed to cumulate sequendal- 
>■ largely in response to gravity. Those famil- 
iar with the literature or the pit several 

l?0JnJr Te ’ hOWeVei ‘ thaL the -Lks 

-r general 1 ,on lvi11 conclude that diis 
model, if not actually wrong, is at best a trross 
oversimplification. Why thif an paren ft|? 

55 graCC ° Fsuch a s^mingjy 3 usfeful con- 

fissatr 

JSL Uenl 6 1 16 amount Dr geological inforoia- 
bodiu^Msn ? ,ruclure «^. composition of such 
ha * grOW r- oiet ely jncreasipg 
Uie size of a coitage industry need riot neces- 

• he - nalU , rc °f ^ product. So too • 
die rtevy dnacuons jn the .study of layered in- : 
tpns are the jesulLo^tr 


gin will iii ihc- iiuimmi id avuilable data- Ttf- 
aiv primarily die rt-scill ufa few crcatiw p" 
pic: si-i/iug new ohsc-i vatiims, combining 
with tlienry mid experiment, and I offenn)! 
iic-w insigiiis into the u leaning of lb« fC 1 
vaiimis. . 

Tin- recipient ol the 1982 VCPAi** 1 
N. 1 1 vine, is a prutuiuem exatn|>lcof !LK f , 
pei .son, and he is s|ieiii»'alty lunwred w - 
sun lies nl' the Muskox Intrusion in |Mrl “ 11 . 
c-rn Canada. An appreciation of the hurt 
has dune tin-re and l lie insights reco« 
from his studies may lie gotten from Wr 
pet in the volume on Physics of Staff*' aw ' 
re»\es (K. II. Hargraves, Ed., Priu«ioo 
Press, 19811). But any one of a mini* ^ 
earlier papers on geological ohsen-aw 

ory, and lain jin lory expei iinenis reim 
the evolution of layered intrusion* *®rV, 
lie illnminaliitg in this regard, it 
avoid the suspicion that Irvine ' ,a!a . .cj 
plume boodi into which he steps w 
mild-inaniiered exteiior before wnungr 
per* of such imellecmal force. ■ ^ 
So wlml has Irvine done ln minr 
with regard to the meaning 
sinus? In general terms he has P r ^\ n fn j£ 
suasivc evidence Lhat much more in 
lizatinn and gravitaljonnl crystal s« B, ^ 
in the Muskox and other in.* n “ l0 r n J u ly 
portance of repealed injections 0 

into a Fractionating chamber, me 

of country rock, the mixing of pl- 
ated, and contaminated inagni»$. 
lion of Inlercumulus liquids, tiic J 1 
turbidity currents, and die 
ble-diffusive convection have alt • . . 

nized through Irvine's carefmjW 
though, ns a consequence, 
can no longer be viewed as the 
pie crystal fractionation and iniertS 1 ! 
nave actually become much 
petrological sliowcases for a.dc-^,^ 
ncous processes. For Ncil / nLamen^- 
(ions to this important and luiM \ 0 
li-ansforirialibn in petrologic m .riojVfJF- 
pleased to pi'esenf him with die . = , 
Award. ... 


Volcanology, Geochemistry, afd '. 

Acceptance ; ■ ■> 

1 pm most pleased to W 
award apd to k.ndw that my w ^ flS (^iii- 
intrusions is appreciated to My - 
Tills work has been going on np* 
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Han 25 years, so I pres nine that :i ainsider- 
L [e cumulative effect is rei leered hen. Over 
i, a [ong time, one benefits through assnei- 
nkins with many iwmilc, and I will take this 
occasion to mention those who have I wiped 

■BS has h strong Canadian flavor, and it 
beritis with Bruce Wilson at the University of 
Manitoba, where I was an undergraduate. 

When I think back. I realize that my career 
was practically determined by two or three of 
his lectures ill which lie described some ol his 
0K n very' perceptive woik on layered intru- 
sions and their ore deposits. Those lectures 
attracted my interest in the rocks that have 
since become my principal research subjects. 
Bruce also directed me to Caltech, which was 
the next step on my way. 

Shortly after I arrived at Caltech, 1 learned 
flat Jim Noble, who was then Professor of 
Economic Geology, had charge of a project in 
which he hired students to work on ulirainaf- 
ic rocks in southeastern Alaska. This ap- 
pealed to die interest that Wilson had raised, 
w when the lime came in find a job for the 
following summer, I sought Jim out. He 
signed me up to go to Duke i slum l, where, as 
it turned out, we found die world’s most 
beautifully layered ultra mafic rocks. From 
ihat time on I was hooked! Most people who 
know southeastern Alaska shudder at nil the 
rainy weather, and Duke Island itself is a 
rather swampy place. But to me at the time, it 
was the most exciting place on earth: 1 literal- 
h thrilled at the mapping Lhat unravelled 
complicated layering structures, multiple in- 
trusions, and magmatic replacement bodies. 
During this work and th rough to its publica- 
tion some years later, Jim Noble gave me pa- 
tient support and encouragement, and I am 
greatly indebted to him. 

EOS 
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Afcn? r ' view of lhe 2.8-km-diameter 
A i * n Volcano caldera of Akuian Island, 
sol .! Uan glands. Such a view, looking 
to January 16, 1983, is rare owing 
IO „.,:, n0rma!l y p° 0r Aleutian weather 
, nft ^ lons - Note die recent ash Fall on Lite 
der-dfl 1 *- 10 l ^ e * eFt steaming, cin- 

Qcnir«?i ,l J aled cone - A small ash eruption 
I non , I ront this cone in December 
Mhtr, ? e P temb « 1978. a fairly large 
buns H pl,Q P 0Ccur retl in which andesitic 
Sir enn VCd froni lhe base of die steam- 

fltXJr ih ° Ve y a lar 8 e P arL of lhe caldera • 
talde'ra ' r0 u g h the northern breach in the 
done ant * ’ben down the northern 

coast D • vo * cano lo w ‘tbin l km of the 
ksnii, , unn B rece nt investigations, organ- 
the i, Cre f °ttnd directly beneath parts 
denn.;,, Pyroclastic flow and air-fall 

toSl Um rt!u M from lhe caldera- 
rained f, 0 ? 1, car bon 14 age deter- 

gests dtaiVhnV?' J (lhree dates su 8‘ 

formeii -J! 16 ^ ulHn caldera may have , 

*y Of John W n 000 yr BP ' l Photo courtC ' 
vision nFr^I R f eder * StElte of Alaska Dl- 
\ey s A n ^logical .and Geophysical Sur- 
L2^horag e .Ak 99610.) i 


After graduation 1 worked for a summer 
wait the Geological Survey of Canada on a 
helicopter survey in the Northwest Terri- 
tories. On that survey we geologically 
mapped an area of approximately 60,000 
square miles. This was a marvelous experi- 
ence in itself, in part because the country was 
viinially unknown and in part because I 
made a transition Trom mapping at 50 feet to 
die inch at some places o n Duke Island to 
mapping at 8 miles to the inch from a heli- 
copter. There is nothing quite like that to 
broaden one's horizonsi The more immediate 
significance ul' die survey, however, is that 
Lite area included a large, layered intrusion 
that had only just lx-en discovered. That body 
is now called the Muskox Intrusion. I saw 
Muskox only briefly that summer, but I was 
impressed that it was totally different from 
the Duke Island rocks, ycL every bit as in- 
triguing. 1 was delighted, therefore, several 
years later when Lhe opportunity came for 
me tu work on it full time. 

When l joined the Muskox project at the 
Geological Survey in Ottawa, Charlie Smith 
was leader, and Chris Findlay, though still a 
student, was deeply involved, Charlie had 
produced a map of die intrusion dial ranks 
with the best of its kind, and he and Chris 
were prime forces in promoting ami carrying 
out a major drilling program lo obtain con- 
tinuous samples. Charlie, Chris, and many 
others who contributed, have long ago gone 
on to oilier endeavors. I am very much their 
beneficiary, and whatever success I have had 
with Muskox is largely owing tu their excel- 
lent grouiidwoi k- 

Since I moved to the Geophysical Labora- 
tory, I have continued to work on Muskux, 
buL my director, Hailcn Voder, has made it 
possible for me to also explore many oiltei 
intrusions. 1 have been back to Duke Island: 
i have worked on Axelgold in British Colum- 
bia; Skr.crgaard in Greenland; Stillivalei in 
Montana; and Busiiveld in Sniuii Africa; I 
have visited Rhiun in Scotland ami die Du- 
luth Complex in Minnesota, l he opportunity 
to compare all these I Judies has Iwcn wonder- 
ful, ail the more- so because ol 1 hit's enthusi- 
astic support. 

In die pasi Few ycuts. Skaergaaul and Still- 
water have been receiving most ol mv alien- 
linn. At -Skaergaard. I've gone lsu.1: io de- 
tailed mapping to dmiutieni Liveiing -nuu- 
tu res and I have enjou-d die splendid 
scenery and exciting trips. Ms diunhs here g" 
in Alexander McMimei. Mac encouraged me 
to go to Greenland in die hrsi place, and 
more than anyone lie opened ms eves to dic 
puiciuiul importance of duiiblc-dilTusive con- 
vection as an igneous process. At Stillwaier 
the feature oi iiuerest lias been a plaliiunn- 
pnllndium me /one. Thi-. Miuh . fclii'.h ha- led 
deeply into double-dill usiw u>nveuion and 
magma mixing, lias been done in Lull.ihoiu- 
tiou with diree geologists with the Juhns- 
Manvillc Coipontiion— Stun Todd, Doug 
Keith, and Don Scltissel— and I mil most 
grateful to them and their employers for tlie 
opportunity. 

To round out my list, I would also mention 
Dick Jiilins, who taught me useful mapping 
methods: Gerry Wasserburg and Sam Ep- 
stein, who impressed me with the value of ap- 
plying physics and chemistry to geological 
problems; Hugh Taylor, with whom I have 
had countless discussions or layered intru- 
sions: Hu Gabriclse, who gave me much help 
in work that I have done in British Columbia; 


Gerhard von Giucnewaldt, who arranged a 
stimulating 3-mnnth visiL foi me in the Busli- 
veld Complex; and last hut not least, my wile, 
Lorna, whose wisdom and spirit have been 
major factors in my carcei and who, together 
with our children, Michael and Kerri, gives 
my life its balance. 

I have had many pleasures in working with 
layered intrusions, hut I will admit also to the 
feeling that widt all my opportunities I 
should have accomplished inure. This award 
is very much a reminder in lhat re-spul as 
well, but if it helps lo keep me going (as it 
should), then it will be all the more in mv 
good. Thank you very much. 

T. N. Irvine 

Meetings 

El Chich6n Data 

Tlie March-April 1982 eruptions of F.l Clri- 
clirin have produced (lie largest atmospheric 
impact or any eruption since at least Kraka- 
tau in 1883. The main geological variable 
tliaL is responsible is the nhmnuially high S 
content nf the erupted inngiua. The ultimate 
snuce or this sulfur is still unresolved. 

Some highlights of the scicnliiit papers 
dealing with the cm pi inns and presented at 
the AGU Fall Meeting in San Francisco, De- 
cciuIki- 10-11, arc discussed liclow. (Tlie ab- 
stracts are- in Eos, November 0, 1982. pp HH7- 
898. !IHU-MI2. and 112(1-1127.) 

Wendell Dufhrld cl ul. desuibed ihc geo- 
logic selling. Although scanty iiil<iimulinii is 
available, El Chiehon was an iucmtspiuious, 
dome-capped slraiuvulLunu with active sur- 
face geothermal activity before tlie erupt ion. 

At least two prehistoric eruptions ui « urn.il in 
the last I25U yea is. The volcano is built on 
volcanic ami scdiniuiit.il v rocks nf Ten Mil- 
age which overlie Gietaceims sediments. A 
drill Imle near ihc volcano into lhc Gieta- 
ccotis section has pellet rated evapot ite beds. 
Diillic-Id et al. suggested th.tt these rocks mav 
have inlliieiicc-d ihc inaginaiic volatile line- 
iii hi unite 198‘J magma. 

Servanda de la C.m/. describevl gromnl ol»- 
sci various of the ciupiinn. 1 lie I'. >82 ;u tiviis 
consisted of three main eruptions: Mauli 28 
at 2332 (local lime). April 3 at I*. >35, .mil 
April -I at 0533. '[ lie first ciiiplinii desi loved 
p.irt of the sum mil dniite. piuduceri .iii ciup- 
tion coluniii 17 kin high, lasted ahmii 5 It. 
ami caused a widespread ash fall uvei sot it It- 
em Mexico, Belize, and not them Giiuteiuala. 

Tlie seuiiid phase of the cm pi inn was doe- 
tiincnied in a speciaculdi' sequence of uigln- 
linn plu-ingi.ipli- wliii It show die growth ol 
the iniandcM cm eiupii'Hi column and vol- 
canic ligliitiiug. A pyroclastic surge uccuricd 
in Lhe fust 10 minutes of this eruption. 

Cruz's pictures show the collapse of the emp- 
lion column and the inoveineni nf a pyroclas- 
tic How down one of the river valleys to San 
Francisco Leon. The flow from, brightly in- 
candescent and apparently turbulent, was ob- 
vious in the photographs. 

Tlie third eruption produced ail airfall de- 
posit only, from a similar magnitude erupt ton 
column. The three eruptions were similar in 
the volume of material erupted. Various 
speakers estimated the totui volume erupted 
at 0.4-0.6km a of dense rock. 

As a result of the eruptions, there is now a 
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Antarctic Research Series Vol. 33 

Dty Valley 
Drilling Project 

LD. McQInnis, editor 

Core analysis Is the major emphasis of 
DVDP. The wealth of scientific data from 
these (first) rock diilfings make a vital con- 
tribution to understanding the geologic 
and glacial history of the McMurdo sound 
area. The vast ice-free valleys of Antarctica 
virtually unexplored, became the research 
center for a cooperative International ven- 
ture between the (J.S., Hew Zealand, and 
Japan. DVDP chronicles the final reports 
of the (J.S. scientists. The very significant 
conclusions In this volume will be the basis 
for the next generation of studies and proj- 
ects to be carried out In Antarctica. 

480 pages 
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Orders under $50 must be prepaid 
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crater urnipying ihe site nl tin- old iluiuc, py- 
iiKkislii surge (or low nspiHi-iniin igniinln iie) 
deposits all iuoiuu! the tiaier, mid pyrmliislic 
flow ik*|«isits down river r huinii-h lor severtil 
kilometers, i hese disviipieil di.iitiages ami 
caused many secumbii y l.thais. 

A network id suisinugraphs was operating 
in a six-siaiiou ick-iiiL-leivd array for 2 vcais 
pi iur id the 1982 eruption. Flic data, siiiriicil 
ret mspev lively due lo the remoteness ol the 
stations, ami repotted by S. K. Smgii rt al . 
slmvv a seismic builil-iqi wliii li began weeks 
lieiort die eiiiptimi. ami iuiu-aseil sharp! v oil 
March I. The high seisnikitv lasted ihiougli 
March 28 but slopped ii>niplcli-k 2 It lielmi- 
the lii'M empliim. I lie de|)llis ul one i\-p«- »t 
LMi'tliquake, lliouglil !■ ■ be nssoi iuH-d sviili the 
uni gl i ia-gn mud vssiter tmu.it t. was ahimi *■ 
km. I here were also a significant mi ml hi ol 
quakes al 15-20 km depth, i lus suggested ti- 
de La Grnz thni ihere- mav lie a dii.il iii.tgnia 
storage sssteili. 

|. Vavckaiup and |. l.nlii in sepaisue pa- 
pers iepi»rted »»n die i-xieiu. petiole >gv. clieut- 
isny, and mijieralogy ol llu- ash. I lie .oil is 
fine-gr, lined (85* i <1 min). Iiigiilv tlisju-ised. 
and lias the characteristics of a pfinf.ui < tran- 
sitional to phre.iiupliiu.iiii fall deposit wnh 
three fall units, assumed tocoiiehuv with die 
three ei iipticms. 'flic ash fell out ul the at inn 
sphere partly as aggregates, wliii h Vatckaiup 
proposed weic held togeilicr wiih suit uric 
acid. Tlie inngiua was an alkali-rich ira«.hy an- 
desite with 50 *,y SiO.*, K-.-0 and an ex- 
tremely high S cotiletit (0.5- MlE S). This S 
concentration is mure tliau 10 limes dial “ex- 
pected" fur a magma wiih the composition of 
EI Chicliuii's. It is also a bum fill— 1 Otl rimes 
greater than the 1980 Mount St. Helens da- 
citc. Andesite, hornblende, augile, magnet ile. 
spliene, and apatite arc phenocrysi minerals, 
but compelling evidence was given by Lulir to 
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Other Tlttes 

Deep Drilling Results In the Atlantic 
Ocean: Continental Margins and 
Paleoenvironment (1979), edited by 
M. Talwani, W. Hay, and W.B. Ryan, 
439 p.p., ISBN: 0-87590-402-5 List 
price $23.00. 


Deep Drilling Results In the Atlantic 
Ocean; Ocean Cruet (1979), edited 
by M. Talwani. C.G. Harrison, and D.E. 
Hayes, 446 p:p„ ISBN; 0-67&90-4Q1-7 
Ust pride $23.00. ' 


Island Area, Deep Sea Trenches, 
and BackfArc Basins (1979). edited 
by M. Talwani and W.C. Pitman. 480 
p.p., ISBN: 0-67590-400-9 List price 
$2300. 






EOS July 12 , HJfiS 


■ *.*« i 




i , 


( font. Jitim p. -/5 / ) 

shniv that 1 ‘,'t volume anhydrite nticm|jli<--nu- 
crysis observed in these rocks was also in 
equilibrium with the magma. 

Initiiil isoijipic data mi S ami O in tin- an- 
hydrite obtained by R. Rye suggest that tlie 
evapurite.s Itclow the volcano were nut the 
source or the anhydrite. I.iihr csiimatcs the 
ill agin u ccnijicrut lire wasaliutil Hilfl’C before 
eruption and that it contained 4-w r ffc 11x0 
and 2.5% S. 

J. Holler presented rial a .showing die mien I 
composition of the fallout vaiietl with dis- 
tance frum ihe volcano in a man iter consist- 
ent with aimospehric fractionation. 

S. Self' emphasized the point that exptosi- 
tily of an erupiion is a poor index of atmo- 
spheric impact, using examples from recent 
history. He suggested that modest-shed, ex- 
plosive andesitic eruptions, similar to ihc El 
Ghichdii event except in the extreme S con- 
tent, might he the most impo riant cause of 
it ratosplicrir optical depth periiirhatinns. If 
andesitic eruptions can be shown to be typi- 
cally S rich, this conclusion would be 
strengthened. 

The atmospheric scientists presented basic 
data on the stratospheric effects of the erup- 
tion. There were many measurement! docu- 
menting a 25-33Sf decrease in solar radiation 
at the cm ill's surface due to the El Cliichdn 
stratospheric particles. The Manna Loa Ob- 
servatory group repot is that this is the largest 
decrease in atmospheric transmission in the 
2-1 -year record there. 

A. E. Strong (NOAA-NfcSSj showed that 
sea surface (cm permit res over a broad area of 
the equatorial Pacific weic rising at an abnor- 
mal rate since the eruptions. The effects on 
North A meric, in wcatliei may lie to niter the 
storm L racks and result in an unusual, but not 
necessarily colder, winter in Nouli America. 

A. J. Krueger {NASA-GSFCJ showed that 
SOa from El Clticlitin in the stratosphere 
caused a spectral interference with the Nim- 
bus 7 Total Ozone Mapping Spectrometer 
(TOMS). The interference wiped out the 
ozone experiment, but allowed the total mass 
nfSQz released tn the stratosphere to be esti- 
mated at 3.3 x lll'T. This is 10-15 times die 
mass estimated by different methods for 
Mount Si. Helens. 

Thu meeting report was contributed in \Y. |. 

Rose. Department of Geology, Michigan Techno- 
logical University, Houghton, Ml -19931 . 


Opinion 

Forecasts and 
Predictions 

In recent volcanologic literature, the terms 
forecast and prediction have generally been 
considered synonyms. Wadge and Guest 
[1981], however, in assessing the possibility 
that Mount Etna would erupt before May- 
1982, stated that “these are not predictions of 
specific events but general forecasts . . . based 
on the behavior of the volcano during the 
past seven years." Lockwood tt al. [ 1 976| used 
the term Forecast in anticipating an eruption 
of Mauna Loa before the summer of 1978 on 
the basis of historical records. In contrast. 
Wood and Whitford -Stark [1982] used the terms 
forecast and prediction synonymously when 
they anticipated an eruption of Krafla before 
the end of May 1982 by projecting records 
from 1975 to the end of 1981; in terms de- 
fined here, this statement was a forecast. The 
fact that all three of these forecasts proved 
incorrect indicates the relative uncertainty or 
simply projecting past records and it suggests 
the desirability oF distinguishing, whenever 
possible, such general statements from more 
specific predictions based on repeated mea- 
surements of changing phenomena on a 
short time scale. 

Three types of written public statements 
about vulcanic activity at Mount St. Helens 
are issued by scientists at the Cascades Volca- 
no Oltservaiury or the U.S. Geological Survey 
and at the Geophysics Program of the Uni- 
versity of Washington: 

• A “factual statement" describes current 
conditions but dues nut anticipate future 
events; such statements are revised when war- 
ranted to keep the public and government in- 
formed of new developments. 

• A ‘■forecast" is a comparatively nonspe- 
cific state mem about activity expected to oc- 
cur weeks to decades in advance, issued tom- 
nionly without data from repented monitor- 
ing, and based on a projection of geologic, 
geophysical, ur geochemical records. Another 
kind of forecast uses monitoring data whose 
implications nrc not well understood. Fore- 
casts aid particularly in land use planning 
and in the development of emergency re- 
sponse plans. 

• A “prediction" is a comparatively specific 
statement giving place, time, nature, mid— 
ideally— size of ail impending eruption. The 
likelihood or an eruption should also be stat- 
ed, but such a statement is difficult ro quanti- 

Pr edict ions are generally based on mea- 
surements of relatively short-term chngei in 
longstanding patterns of activity. Predictions 
may evolve from Forecasts and should be- 
come increasingly more specific as the enip- 
lion hears.: Al Moynt St. Helens, a prediction 


is issued a few haul's to a few weeks before 
an eruption— any time diere is a relatively 
clear view of future aciivity as judged from 
current similarities with past preemsury pat- 
terns and from interpretations of the active 
volcanic processes. Predictions reduce risk to 
life and properly and provide a public tesL iff 
scientific hypotheses about volcanic processes. 
, Stratigraphic studies led to a 1975 forecast 
of renewed activity at Mount St. Helens "per- 
haps before the end of this century" [Crandell 
[ et al, 19751. On the basis of seismic, geodetic, 
and geologic data, forecasis for an eruption 
and landsiidc(s) in die near future were is- 
sued in March and April 1980 before the cat- 
astrophic eruption on May 18, 1980. Fore- 
casts in March and August 1981 amkipaicd 
dominantly nonexplosive bclmvior over the 
next months unless some reversal in geophys- 
ical or geochemical indicators occurred; these 
forecasts remain it) effect. 

Correct predictions were made of all 13 
eruptions at Mourn St. Helens from June 
1980 lo die end of 1982 on the basis of inte- 
grated geophysical, geochemical , and geologic 
monitoring. Predictions several days to 3 
weeks before eruptions were based largely on 
patterns and rates of ground deformation of 
the crater floor and lava dome; predictions 
within about 3 days of eruptions depended 
chiefly oil rates of cumulative seismic-energy 
release and increased numbers of shallow, 
volcanic earthquakes. Predictions in February 
and March 1983 were not as successful, ow- 
ing in large part to poor weather, which cur- 
tailed most motiitoi ing, and perhaps to subtle 
changes in behavior of the volcano. 

Subdividing the hmatl category of anticipa- 
tory statements into relatively nonspecific 
forecasts and relatively specific predictions 
may have general applicability in volcanology. 
Volcanologists commonly are called upon Lo 
make statements about the future that arc 
based either on projections of past geologic 
or geophysical records or on insufficient or 
poorly understood data. Such statements can 
profitably be distinguished from those based 
on adequate, up-to-date data on changing 
conditions al a volcano; such a distinction is 
scientifically honest and can help public au- 
thorities in their evaluation of the statement. 
There will always be gray areas; in such in- 
stances, forecasts rather than predictions 
should probably be made. In many cases, 
however, the distinctions arc relatively well 
defined, and the procedure used at Mount 
Si. Helens can be considered. 
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Krafla Revisited 

Predictions" oF imminent volcanic erup- 
tions are more successful than are "forecasts" 
orimpend.ng activity ir„ e use t },e terminolo- 
gy penned by Swanson in the accompanying 
article. The implication is that, despite occa- 
sional intervals of periodically recurring 
eruptions, the long term (months to years) ac- 
tivity or volcanoes is stochastic. Once magma 
rises near the surface, however, and initiates 
measurable phenomena (harmonic tremor, 
inflation, increased fuming, etc.), a volcano 
appears to be locked into a non reversible 
process leading to an eruption weeks to hours 

7 pe 0 , f forewarning is valuable, 
and USGS volcanologists have demonstrated 
mat the basic monitoring and prediction tech- 
niques developed Tor effusive eruptions in 
Hawaii are transferable to explosive activity 
in the Cascades. But longer term forecasts, as 

reliable ° Ut b> Swanson> are sli11 largely utt- 

Nonetheless, we believe that forecasts 
should continue to be made and published 
for two reasons. First, the forecasts may be 
correa p.ovid^ a longer time for planning 

acl,vlues ; wwmion plans, al. 
Responsible forecasts also serve to increase 
awareness of volcanic hazards among local 
.uahomies. so that when eruptions & S'e. 
there has been ill least psychological warning 
Second, a forecast Is based upon observed 8 
fwiieras of activity of u volcano and thus is 
also on attempt to describe and understand 
eruption processes. Faulty forecasis have one 
advantage over erroneous predictions; The 
mer do not have the immediate social and 

Si | C 978°an f UenCeS ° f th - laUer te'Bcs 

toot, 1978, and numerous replies) 


(!) Krafla failed m maintain its previous ri- 
year patient of activity. 

(2) Inflation shilled ui new anas immedi- 
ately prior lo uur analysis, perhaps .iliciing 
magma supply processes and l ilies. 

(3) Volcanoes (In not ciiipt forever, it had 
in slop sonic lime, 

All of the above arc true; we did not make 
a mistake in our analysis or forecast — ur .sim- 
ply had the bad luck to discover an et ujitive 
pattern one eruption too late. Because the 
eruptive pattern lias failed there are now no 
hints for forecasting possible future ai livity at 
Krafla, hut monitoring will provide data lor 
future predictions. 
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Cooke-Ravian Volume of 
Volcanological Papers 

Geological Survey of Papua New Guinea Memoir 
10, R. W. Johnson (Ed.), Geological Survey o| 
Papua New Guinea, Port Moresby, 2ti. r i pp. 

Reviewed by Chris Newhall 

A splendid volume entitled Volcmmm in 
Australasia and edited by R. W. Johnson (Else- 
vier, New York, 1976) introduced many read- 
ers to volcanoes of Papua New Guinea. Now, 
Johnson and the Geological Survey of Papua 
New Guinea have published an equally splen- 
did sequel that is a tribute lo volcanologists 
Rob Cooke and Elias Ravian, killed during 
die 1979 erupiion of Karkar Volcano. From 
Bam and Blup Blup to Bagnna and beyond, 
25 papers in the new work cover a wide vnri- 
ety of topics — including reconnaissance map- 
ping and stratigraphic studies, interpretations 
of legends and old historical records, detailed 
studies of Karkar lavas and Rabaul pyroclastic 
deposits, and documentation of the precur- 
sors and characteristics or some recent erup- 
tions. A wide variety of volcanoes is also cov- 
ered, from small strain volcanoes and domes 
to large calderas. 

Researchers of Papua New Guinean vnlca- 
nism have used an innovative and pr.igiuuik 
combination ol historical records, gcoiuur- 
phologir and geologic information, and in re- 
cent years petrologir.il and geophysical data 
to learn a great deal about their subjects. 

This book captures the full scope of these 
studies and in so doing tells us not only ahum 
specific volcanoes but also how to study them 
in spite or limited resources, difficult logistics, 
discontinuous exposures from island lo is- 
land. dense tropical vegetation, and deco 
soils. 1 

In several respects the Cooke- Ravin „ Volume 
complements Volcanism in Australasia and 
should be read with the latter in hand. Many 
papers in the later book assume familiarity 
with topics covered in die earlier one, e.g., 
tectonic and petrologic studies in Papua New 
Guinea. Together, these two volumes are a 
major step toward an updated version of the 
7°!^^ °f Active Volcanoes for Melanesia 
(IAVCEI, Naples, 1957) and a comparison 
with ihe Catalogue shows that much has been 
learned over the intervening years. 

A strong descriptive thread runs through 
the volume. Tins thread is both its funda- 
mental strength and an appropriate reflec- 
tion ol the groundwork that needs to he done 
before one can get on to more interpretive 
studies. Descriptions of erupiion precursors 
and characteristics are excellent. I must admit 
to wishing that some descriptions of older ny- 

b“' a, " C ^. u “ ces ° r n '°rpl.ologic Ibnm 4,1 

been carried through lo more interpretive 
every, ews, but these gaps between description 
and interpretation can be a challenge to fu- 
ture workers. Several papers do go beyond 
description and are important contributions 
to an understanding of volcanic processes A 
paper by McKee et al. on hydroeruptions « 
Karkai is an especially thorough and interest- 
ng examination of the mechanism of hydro- 

^ UpUO r ns ' tlie ver ? hazard that 
claimed the lives or Rob Cooke and Elias Ra- 

The volume is printed on high-quality ca- 
per stock and is dothbound. Its photographs 

nmnberand and a ^nessftheir 

number and selection are excellent, but the 

quality of their reproduction is mixed with 

many photograph! bh.rrad b “ p T or prim n „ 

oe corrected. Overall, the book is an excellent 
value at approximately $30 (22 Kina). 

1 he volume contains a glossary and ah- 
stracts in Tok Pisin (Papija New Guinea Pid- 

SU n ?? aUem P L lo attract a wider Melane- 
lan audience. At the very least this is symbol- 
ically important, and 1 hope that this wider 
audience is reached,, Volcimblogic studies a he 

3 L J 5 ?^S 0nly to the tawtaS and • 

Guinean 
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Managing the Ocean 
Resources of the United 
States: The Role of the 
Federal Marine 
Sanctuaries Program 

D. 1*. Finn, Lecture Notes in Coastal audit* 
line Stud,, vol. 2, Springer-Verlag, NewYd 
ix 4- 192 pp., 1982, $16. 

Reviewed by Giulio Pontecorvo 

In 19fi9, the Slraion Commission report 
provided a plan for the systematic deidop 
mem of a national policy on marine affun 
In subsequent years no such systematic ap 
prouch in a coherent marine policy min- 
der taken. 'Fhe dc facto policy approach of 
the l‘J7tJs was a plethora of individual Iqii 
live acts which provided specific de jure 
rules, hut which left achniimtraiorstheaB 
pi ex problems of working out the admmiiw 
lion of areas or overlapping authority, wtl 
conflicting or inconsistent goals and jurixtf 
lion. The major acts of the 1970s, the Fbto 
Conservation and Management Act oHSt 
Mammals and Non-Mignuory Birds— Hie 
Marine Mammal Protection Act of 1972. 
Coastal Zone Management Act of 1972: Et- 
dangered Species Ait of 1973; Marine 
teitiou, Uc sea i cl t , and Sanciuaries Act of 
1972; and others, arc clear indications ofa 
national romiuiinient to regulation of the 
markets for the output from the ocean xfl' 
Hut while the need for inter veil lion in M' 
kets was ilcar to legislators, ihe failure toe 
ploy a systematic approach and provide 
guidelines adequate to permit the numulio 
lion of complex problems doomed the pits - 
meal approach to ocean policy to ever in- 
creasing administrative problems and uln- 
mat el y to ineffective government pmgr*® 

In his monograph, Managing tht 
mines in the United States, Daniel P. Fiddbi 
carefully duett nicutcd certain of these 
and administrative issues that baveartw^ 
and nrmind one of these pieces of 
of tlu* 1970s, the Marine Sanctuaries Pre- 
gram. The immograph starts by Wr 
three ease studies: (I) the oil and F ,lt !T 
on Georges Bank which focuses on contua- 
ing statutory issues, (2) the Santa 
Channel pruhlem of overlapping re«« 
authority, and (3) the resource* of ““fr 
cnuiiiicnml shell' where there ate gap 10 
slat it lory authority. . ^ 

Iii turn, these case studies P ,0 ^ c \L- 
for exaiuiuatinn of a set of specific q 1 
"Can federal ngcncics, administering 
legidatory and protective progra" 1 *’'^ 
hue colicrcnt policies and eonsist-ent 
on marine resource development?^ 
specific provisions be made for S P W T, ^ 
ageinent of marine areas with *?P cc1 ff 
able resources or n Itiffli pr° bab f 
user or resource conflict? Are all 
marine resources subject to legislate . ■ 
ily and can they be adequately 
through existing programs? How e ^ ^ 
the federal management system m 
balanced decisions?” (p. 3)- ^ 

The case studies provide 8 
oF the legal processes surrounding ; w - 
implementation. With the caac 
dence, the monograph then 8°^ 
ine, in three more chapters, the 
sues, coordination between agenp ^ ^ 
problem of definition of pt^^ra | ™^^ KCO rt 
ment difficulties, the instltuuona 
of the managers, political P re ^ U ^4hoflk ' 
This monograph is a valuable 
an Important reference w0 . 
sense. It is an abject lesson in n*w 

There is one serious cnils*.!' ^Jj^iis' 
In general, to focus on legal 
sues is to leave out the untlertyi . 


for action. The concept of a 
require) an adequate s ffht!ntrc | m 


require) an adequate structure 

and economic analysis to j^ ^p . 

to defend it against al t e r n ^ v ^T^e *’* r 
give it a set of objectives that caff 87; ■ 
agement actions. . * 

Finn has provided an impoH , 

describing how the aysieni; wo , -^1,1^8^' 

: need better understanding of 

tion. 

Guilio Pontecorvo is whji ij* ^ ! ; 
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WSITIONS AVAILABLE 

Deputy Assistant Administrator for Oceanic and 
Atmospheric Research, the Office of Oceanic and 
Aunorpheric Research (OAR), Nniiunal Oceanic 
»nd Atmospheric Administration (NOAAj, has an- 
nounced the vacancy of Deputy Assistant Adminis- 
trator for Oceanic and Atmospheric Research, locat- 
ed in Rockville. Maryland. The Office of Oceanic 
and Atmospheric Research is responsible for an in- 
tegrated NOAA oceanic and atmospheric research 
ind development program. The program consists of 
laboratory and extramural research projects that arc 
relevant 10 NOAA service and resource manage- 
ment programs, ami iIol provide sound technologi- 
cal and scientific principles on which to base im- 

B rovements of those services and products. The 
eputy Assistant Administrator functions as full 
Deputy and alter ego to the Assistant Administrator, 
OAR; fully shares in the direction and management 
of the office; and acts in the absence of the Assistant 
Administrator. Is responsible for determining fu- 
ture directions Tor office programs, setting priorities 
on current and future programs, and allocating re- 
sources. Undertakes special assignments 10 develop 
and recommend new or modified policies and pro- 
gram! in areas of a complex scientific and politically 
sensitive nature. Works with the Administrator, 
Deputy Administrator and Associate Administrator 
in defining objectives; with external constituencies 
in developing the substance or OAR pmgrjins; .mil 
with Congressional and outside interest gruiips in 
nilorinp rncse programs 10 ihe requirements of the 
political scene. Also works with oilier Federal agen- 
dei 10 achieve coordinated research on problems uf 
lomnwn interest. Provides authoritative repi oscula- 
tion to intergovernmental. national and imciiiniitiii- 
Jl tounrili and 1 nee hugs concerning NOAA inter- 
nu in the areas of oceanic and aline isplieric science 
ind technology. ParlicijKites in trilateral negotiations 
and in interagency coordination mechanisms. 
QUALIFICATIONS: This is an exciting ami clial- 
knging opportunity for an individual with demon - 


nraLM knowledge of oceanographic, uicicuroiogi- 
(at environmental, physical And /01 engineering sci- 
ence* (including at least 24 semester hours in 
jAystcal science and/or closely related engineering 
Joence at the college level]. Broad knowledge of 
turrent problems, issues and programs in the held 
cofnv 0 3lnlM phcric science is rratiiicd. 
MLARl : This position will be tilled under die Sen- 
?. r “** u,,ve Service (SES|. Salary could range from 
Vb,m 10 $67,200 per annum. APPLICATION: 
interested persons should call the NOAA Hciid- 
quaners Personnel Section, 301-M3-8S73 , 10 receive 
m CQ |?<L2 ■ tbe COIt *pl ctc vacancy announcement mid 


J^uraiion requirements. Applications must nd- 
wu ihc specihc q t tali fica lions required in dial an- 
nounamem Applicants must also send a U.S. Sinn- 
tou c ™*«onal Qualifications Slaiciiicni. 

Mn-Suiaq D. Cisar, Personnel Management Si>c- 
vr,^ H ^ uartcrs Personnel Section. AT/PF.RI1, 
bnHQnoii 0 L Excculiv e Boulevard, Rockville, Mary- 
Un ^ 2 °M2 by August 20. 1983. 

ne Department of Commerce, Nntinnal Oceanic 
AtnicupUcric Admltilstmtion, is an Equal Op- 
portunity Employer. 

frofeswr of Meleorolgy /University of Maryland, 
nf of Meteorology bl the University 

lenm^- 1 College Park, invites applications for a 
liihJf VP® Professorship. We seek a wcll-estab- 
^ ra. rn ghiy recommended scientist with an 0111 - 
aod u ? leriia 1 Llo nal reputation in atmospheric 

ih_ toodeling and applications. We propose 

Utminr*. me ? t a center 10 study tlie Interac- 
ildr jl* 1,no, phi ere, ocean and land processes and 
toThK cl ? n ' , fJl ale variability, and in particular 
lion. -&, lbe feasibiiliy of short term climate prcdlc- 
surk , rf should be qualified 10 head 

ties, aD ? lIS 61 ' P 1 ®" iu projects, organize its activi- 
wukm i„ 10 lhc University the necessary re- 
ler and * ^i lratt ou ^ la ndiqg scientists to the Ccn- 
MHitialiU C T Ty au f 113 roKarch functions. Salary Is 
and thp 1 0 a 5Ply. please send a comploetc vitae 
SejrdTo^ 1 " oT references to the Chairman, 
u nittnii^r^‘, ,ee s De P orin,cnl of Meteorology, 
AnpS}* ‘ ’ f Mwyland. College Park, MD 20742. 

^ 22 ju * y 1983 wU1 rcceive 


LWrers tv^f P Ariin fl ‘J ydro 1 l “B ic M “ delin 8' University of Colorado, Boulder, Geochemist t»osl- 
n "S n al a -PP° , V 1 .' “on. ( leochemist will, active research pmgram, 

S'", miin ff*™ J? * llalj,c 1 adi.«ctiiL- isol.ipt-s, amffui irate- c-lc- 

irinniiirr Cnnlnml«-F 1004 ■ . ■ I will be available be- mems is beinw snughl fnr a inim .iiiixiiiiimciii in the 


Er ni ! "“JL? • 5 “"- OOO t 23^0(' The one-lialf time pwii ion will.in ilm Dl-ici nnc-.u 

lotifcn of fiilui, * if P nn,ar V of Cralogit.-il Sricnccs is tenure track at the assuMnt 

sonree jf fun ds ts j g ram In NSE for the improve- or associate professor level with .1 suiting salary of 

OI ,A f | tef U 'r- $12,000—$ R.nnn for ihe ncjrlcmh year 

S; 9,^ ^[ h , c applicant Teaching land w ill lie half til jt uf hitl-iinic ldc.il- 

n "S? ha ' c r « cll cd }hc Phd. degree in Hydrology iy. The pusiiiou within Cl RES will he as a Fellow 
° f r a rioKly ieUicd wiih appropriate office and lalmramrv space. One- 
St 11 ™* ' ^ be given to hair academic year salary will he guaranteed l»> 
apphuinis with expertise in the field or maihemati- CIRES for mo rears at ihc dcpai internal r,iic. after 

cal modeling idcnnricaUon and parameter esnma- which incumbci'n must gencratT liis-Ticr (JIKE-S sata- 

UOII ihCOTV. n from 1 ..r,..nl 


cai mouciing lucniiucauon and parameter estima- 
tion ihcorv. 

TO APPLY: Send a complete resume and the 
names of three references to: Professor Soroush 
Sorooshian, Associate Professor, Dcponmeni of Hy- 
drology and Water Resources, University of Arizo- 
na, Tucson, A7. 85721. Telephone: (602) 62 1-3 IS I. 

The University of Arizona is an equal opportuni- 
ly/affirinaiivc anion employer. 

Research Scientist for International Ground Water 
Modeling Center. A position is immediately avail- 
able for a Research Scientist in die International 
Ground Water Modeling Center. IGWMC is an in- 
ternal ional information center for ground water 
modeling. It organizes an annual scries of short 
courses, provides assistance in workshops and semi- 


nars. operates a clearinghouse for ground water 
models, conducts a program in applied research on 
ground water modeling, and publishes (lie Ground 
Water Modeling Newsletter. 

The successful applicant will have a TIi.D. in Civil 
Engincering/Hydroloay with a background in quan- 
titative ground water livdrology, including chemis- 
try of ground water. The person must have at least 
one (I) year experience in modeling (low and trans- 
port processes and should be acquainted with relat- 
ed recent research. A solid background in numeri- 
cal and siochastic analysis is required. 

Incumbent will perform ihe applied research pro- 
grant of the Center, including exploring modeling 
needs and research irends, and technical evaluation 
of models, and will be involved in the continuous 
tipdaiing of the Center's model information system 
MARS, in conducting the training programs, and in 
handling informaiinn requesis. 

Tlie annualized salary for the position is $28,000 
for a 37.5 work week. Lypicallv hum 8:30 a.nl. to 
5:00 p.m. 

Iniercsied applicants must include IU number 
0428GO and social seciiritv number in a response liy 
July 28. 1983 to: 

Indiana State Liupluyineiii Service 
10 Norili Senate Avenue 
Indiana pul is. Indiana 4ti2<>4 
ATTN: W E. Shepherd 
An Equal Uppnriiuiiiy Em pi- oer 

Postdoctoral Posltion/Naval Postgraduate School. 

The Ocean Turbulence ljl>-!4iorv lias available a 
postdoctoral imsiiicin for a person interested iii the 
analysis and interpretation uf oceanic turbulence 
data. The tenure u For one to two years. The suc- 
cessful candidate should have a Ph.D. in physical 
oceanography and although experience with turbu- 
lence data is preferable it is noi essential. Tlie op- 
portiinity for involvement in data gathering expedi- 
tions is also available. 

Resumes can l.-c sent n- Dr. R.G. Lunk. t ude 
fiNLv. Naval Postgraduate School. Mm notes. i:A 
93940. . 

z\n Equal Op port unity /A I firm alive Action Em- 
ployer. 

Postdoctoral Position In Atmospheric Chemistry 


aiz,ww— 9I.1.MIIII ior me academic year. 

Teaching land will lie half llui uf liitl-iimc facul- 
ty. The pusiiiou within CIRES will he as a fellow 
with appropriate office and lalmralury space. Onc- 
hair academic year salary will he gnariuilc-cd li> 

CIRES for two years ai ihc dcpai tmenml rate, after 
which incumbent must generate liis-hcr LIKES sala- 
ry from external sources, liicuinhcnl may aiigmcnt 
salary further by generating three nionilis ulsiini- 
mcr salary from contracts and grams, and consult- 
ing. 

Applicants with experience, publications, and/or 
movable existing research equipment preferred. 
Preferred starling dale would be January I . I!W4. 
Closing date lor applications is October I. 1983. 

Applications should include statement of research 
and leaching interests, experience, a full vitue. and 
Four letters of reference. 

Apply to: Professor Charles Stern. Chairman. 
Geochemist Search Committee, Dciiariinciil or (icn- 

a 'cal Sciences. Campus Box 250. University of 
□rndu, Boulder, (.0 80309. 

Tlie University nf Colurndo is an equal opportu- 
nity^ ffmnaiive action, Scciinn 504 employer. 

University du Quebec, Rimouikl/Eacully Posit ion 
in Geological Oceanography. I he University du 

S limbec h Kiiiiouski seeks qualified ]H.-rsous In fill 
c following position: Eull-time professor ol gen- 
logical oceanography. 

r*UNf"l lONS: file sucrrsdul landiil.iie will Iil- 
rnpiircil Iu leach u -lines :ii the uudci graduate .uiil 
graduate levels and in develop ilcw emu sc* in sull- 
ied* such ai mineralogy, stratigraphy and mil nqu- 
Icontolngy. and will he expected In ciill.iluii.ile with 
existing research programs iii the fields of hrntliii - 
boundary layer. Inugci-cheiiiisiry and tu.isi.il sedi- 
me ill dynamics. 

REQUIREMENTS: The successful candidate 
must possess the doctorate in ger-l--gic.il ueeanugra- 
phy or marine geology with speci.ihz.it inn in miner- 
ology and/or micr-jpalc-uiiinlngy. and direction re- 
search involving Quaternary marine deposits. 

Uuitrscs arc given m Erench. 

All applications will be treated l uiifulcmiallv. It !.i- 
nadian law requires tliat Canadian citizens ur kmd- 
eil iinmigrams he given preference). ! nieresn.il jn-i- 
sons shuiild send their Liirrikiiliini vitae lielme Au- 
gust 15. 19X3 lo: 

ltirecieiir 

n£|jartentetil il'--v6iii-iur.qiliie 
Uuiversife du Qucriiec a Kimmiski 
3Uti. avenue ties l 1 iMiliues 
Rimuiiski. tif f.51. 3A I. 

Research Sciential II. flic S*.|ai -Terrestrial Tlie- 
OTvGroiip.il the L'niveisits »t New llaiuiishire 
seeks applicaiK-ns f-u a research scientist ll ns un- 
dertake a variety id theoretical problems on plasma 
and MHD pri-ccucs in the solar aim-.-sphere and 
the solar wind, and relaied energetic particle phe- 
nomena. 

Minimum qualifications: Applicant must possess a 
II, li sq.it- .vb-m proli~.si.-ii.il dvt- lev. with le- 
seault k-.i-ling in d-n.u-i.m-. with naming in iIu-->k-i- 
aal space plasma physics or a related field, (c.g., 
theoretical pbsma fusion research), ur masters tie- 
oree and m least three years of research experience 
w hich is closely related tn project work. Salary range 
$20.1 10 to $3 1 ,200; normally starling salary n»t to 
exceed $22,510. Resume and three letters of refer- 


Fostdoctoral PoslUon In Atmoapherlc ouemistry exceed $22.51(1. Resume ann tnree letters oi retei- 
and/or Cloud Phvsica/Georgla Institute orTechnol- cn ce should be sent before August 15. 1983. to: Dr. 
ogy. Recent Ph.D. scientists interested in the de- J. V. Hollwcg, Department of Phvsics. University ot 
vclopinetil of theoretical models to study the chcm- New Hampshire, Durham, NH 03824. 
istry anti phj-sics of precipitation arc invited to ap- The University is an affirmative acunn'equal op- 

plv to the Georgia Institute of Technology. portiinity employer. 

The salary is $ 18,000/year; period of appointment 

is onc-lwre years. Applicants should send vita and j owa g^e University of Science and Technology 
statement of research interests and the names of Department of Earth Sclences/Research Assoclati 


ply to the Georgia Institute ot ! eennotogy. 

The salary is $18,00Q/yenr; period of appoint merit 
is onc-luro years. Applicants should send vita and j owa g^ University of Science and Technology, 
statement of research interests and the names of Deportment or Earth Sciences/Research Associate: 

two references to: Professor W.L. Chamcides. Electron Microprobe. The Department of Earth 

School of Geophysical Sciences, Georgia Institute of Sciences invites applications for a Research Asw- 
Tccltnology, Atlanta, GA 30S32. chile position as an electron mkroprobe specialist. 

GEORGIA J NSTlTUTE OF TECHNOLOGY IS The appointment will be a folly funded, permancm. 
AN EQUAL OPrORTUNITY/AFFI RMATIVE AC- twelve- month position. Salary will be commensurate 
TION EMPIDYER. with qualifications. 

Primary duties are the operation and mainie- 

Geonhvslcisl/Unlverahy oF Saskatchewan. Sub- nance of a folly automated microprqbe with WDS 
iccl ?o iinal budgetary approval, the Department of and EDS capabilities and the supervision of asmeat- 
gLUSf S % Sw a new icnurable pori- ed bboratory racilities. Additional dunes include the 

linn ir?oeaohv8ics available July I, 1984. Applicants instruction of research personnel in instrument op- 

S P ?^^dSnc a SS n 3i-.l983 1-f 

sssfissggwsaa-v «««■- 

Saskatoon, Canada S7 N 0WU- ^ plications should be sent to : 

Bert E. Nonllle 

Research Sciential/Space Plasma Physics, , Unlveral- Department of Earth Sciences 

tv of Iowa. A research position n available In the l owfl State University 

Department of Physics and Astronomy. The Unlyer- 2B3 Science I 

sltvor Iowa, for theoretical and interpretative stud- Arne*, Iowa 00011 . 

ip/ 0 f waves In space plasmas. Spcdlic empliasls u , OWH Slale Unhrersliy is an equal opportiiiiiiy/ar- 

on theoretical investigations oT wave-partlde inierac- firmative action employer. 

dons in planetary 8 University «ff ArteomdFacullv Position. The Dc- 

wind. These Investigalloiu WtM Dartment or Hydrology and Water Resources invites 

preotion InKtional ^plications for a IkSSy position, In hydrology with 

projects such as Dynamta txpiorcn > i • rv . . - m Rrount i-wnter dicmisi ry. Gandidatci 

Sun Earth Explorer and \ oy^ec. Ppj PJ , ra f n i llft and/or proresilonal cx|«rience 

must have a/h-D. with «oA gSfiBS* W must Save dcmonstrate«l abill- 

ma physics th«n- and »^ud « ^2“ ^“antitn.ive aspects of jhe topic. AppoI.it- 

m the mterpretaUon i of •j*“j pbsma _p yro ^ at the level or an assistant or nssoebte 

Send a rnume a nd tite ,nam« of mree re nroFcssor. Iniercsied individuals should obtain fiii- 


Geophyslclsi/Un 1 vers 1 ly oF Saskatchewan. Sub- 
tccl to Iinal budgetary approval, the Department or 
Geological Sciences will have a new icnurable posi- 
tion in geophysics available July I, 1984. Applicants 
should hold, or be about to receive, the Ph.D. or 
equivalent degree. They will be expected to letch 
undergraduate and graduate courses in geophysics 
and to oulld and maintain a vigorous research pro- 
gram. Excellent research opportunities exisui] 
crustal and exploration seismology and in all fields 
of mining geophysics. The department, to occupy a 
new building In 1986. already has wejl-equipped 
geophysical and daia-proceuing fadlittrs. Appll- 
cants sltould send a letter ouilinlng their leaching 
and research goals, accompanied Gy a ful curricu- 
lum viiac including the names of at least three rel- 
ereea, to Dr. W, CT E. Caldwell. Head. Department 
of Geological Sciences, University of Saskatchewan, 
Saskatoon, Canada S7N 0W0. 

Research Sclentlsl/Space Plasma Unlveral- 

ly of Iowa. A research position it available in the 
Apartment of Physks and Astronomy, The Unlyer- 
sltyor Iowa, for theoretical and umpreuto 
ies i of wavea In space plasmas. Spcdlic empltasis i* 
on theoretical investigatiotis l SET 

.inna in nlanrtarv maenelosoheres and In the sour 
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stdibhle „^ ld0c ‘ ora research assodaic position is pretauon ol 
g 9 clobcr 1 . 1983 for studies or « 
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peaith D ‘ Randolpit Watts. Marine 3 e PH l S^ 
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4" aDlrmalivc retion/equal opportunity employer equal °PP° 

? CB ^re Analyala/Ohlo State search ancl 


u “rteraliv . Core Analyala/Ohlo Stale 

?} ‘J* I IUtl'lUtrrfl f t | IC ? 1 Qns Bre inV,le “ f° r “ poslllon 
Uttlverihf Kg Nhy Sludiei. The Ohio State 
** or October I, 1983. Primary dn- 
**Mnce of ifo r n i 11 lticlt, de operation and main- 
u?? room tar. counters in the class 100 

*Sn»mn D U X£!u ceUin 8 l,:e and Brn samples. 


3 The University of lotwta an affirmative action/ Department 

equal opportunity employer. Tucson, Arizona 81 

Seismologist- TheJ InUjMtKfor a : The University ofArizona li at 

Uon/«|ua opportHnilr employe,. 

assesimenL EmployrnenHs r ° r *_ ' : cNOC Chair In Mapping, Chart 


SENIOR 

HYDROLOGISTS 

ARE YOU LOOKING 
FOR CHALLENGING 
ASSIGNMENTS? 

WE HAVE THEM IN: 

• Problem Diagnosis 

• Investigation Planning, 
Supervision 

• Data Evaluation and 
Interpretation 

• Action Planning and 
Investigations 

• Expert Advice and Testimony 

If you have an advanced degree, 
professional registration, com- 
puter-applications skills, and 
5-1 5 years experience, you may 
qualify. You will lead and work 
In stimulating Interdisciplinary 
teams on a virtually worldwide 
range of ground water and sur- 
face water hydrologic systems. 
Your willingness to travel over- 
seas and your language cap- 
abilities are a plus. 

In addition to an excellent salary 
and benefits program we offer 
you the challenge you’ve been 
looking for. As a first step In 
accepting this challenge, send 
us your detailed resume with 
salary requirements to: 

Mr. Saletta 

WARZA 

ENGINEERING COMPANY 

150 South Wacker Drive 
Chicago, IL 60606-4176 

An Equal Opportunity Employer M/F/H 


The incumbent'* principal rc*pi*n*ibilute» will lnr 
to condntL research and u* supervise si in fern thesis 
research of a type that will iiiierfaic the Hvtlm- 
graphic Science* Program of NPS with the MQL-t> 
need* of the Navy. A favored theme i* research ap- 
plicable la operational hjdrugrapliic survey prob- 
lem*. 

Academic excellence and the ability to brinu forth 
new idea* are the primary considerations in ine se- 
lection process. The term nT appointment will nor- 
mally be for twelve month permds 1 1 October lo 25 
September); however, exceptions will be considered. 
Candidates may be member* of the academic, feder- 
al, or private sectors. Where appropriate. Interagen- 
cy E’ersonnel Agreements arc preferable. For fur- 
ther information, contact Professor C.N.K.. M oners, 


tie* In the quantitative aspects of the topic. Appoint- 
ment will be al ihe level or an atimani or Mtocbie 
professor. Iniercsied individuals should obtain fur- 
ther Information front: . 

Professor Stanley N. Daws 
Chairman, Search Committee 
Department of Hydrology anti Wafer Resources 
University of Arizona 
Tucson, Arizona 8572 1 
602-621-9131.' 

'The University of Arizona Is an affirmative ac- : 




: Under ihe sponsorship . of the Commander, Naval 
Oceanotrraphy Command (CNOC). a Cliajr in klap- 


of PoiaVQ ' jfpwmber 1988, lo Director, in- 
°hio 4S2 U io C *' ° bl ° Sla “ Universit y* Co ‘ 

^^rmalj^^jfj^vcrsiiy Is an equal opportmii- 

«Mion employer, ” • 


countrywide and .local j/ , , panmehi or Oceanography, niw ratgraouaic 

BenefiU Include rt:lo^tion ' School (NPS)- The tAjecflvf or ihe Chalr lt to pro- 

• iowattcc 1 and a cir. Fo r * u,i j*S"S S-Tta Jdahiitt - mote MCfcC studies and research by students and 

• Shapira, Head. .SeUmoJogical^vhion, Th ^ sw •« fK||| ^ , Q ; aoiusuiiuince of ti.io Chair 

• :j w^Aavy nerfsln.fficVa&.field. « _ , 


Chairman, Department of Oceanography , Naval 
Postgraduate School, Monterey. California 93910. 
telephone number (408) 046-2673. Send curriculum 
vilae/resume infoc motion and letters of interest to 
interest to the above address. 

The Naval Postgraduate School is an Equal Op- 
ponuniiy/Affir mauve Action Employer. 

Chairman — Department of Geological Science*, 
Wright Slale Univenlty. The Department of Geo- 
logical Sciences, invites applications for the position 
of chairman, to be appointed September 1984. We 
seek a dynamic indiwairal with administrative talent 
and an appreciation for research and practice-relat- 
ed educational activities. Rank is at the full profes- 
sor level and no restrictions have been placed on ar- 
eas of specialization. The department Is active with 
12 faculty 'and an emphasis an professional practice, 
yet maintaining a firm commitment to bade re- 
search. ... 

Send a letter of application, curriculum vitae and 
■mines of three references to: 

Chairman. Search Committee 
Department of Geological Sciences 
Wright Slate University 
Dayton. OH 4M35. 

Wright State University is an affirmative action/ 
equal opportunity employer. Closing dale for tlie 
position is October 3 1 , 1983. 

The Univenlty of Auckland, New Zealand. IVru- 
dtxioral fellowship available m the field of The Pe- 
trology and Tectonic Setting of Late Ccnozoic Vol- 
canic Activity In Northland. NX Applicants should 
have q Ph.D. NZ$1,805 per month pint return 
airfare. Enquiries tn Dr. I.E.M. Spilth. Cl colons De- 
partment, University of Auckland, P.B., Auckland, 
New Zealand. 

Seismologist, GeophyalclaUCarncglo Institution or 
Washington, A |>oit doctoral position has just 
bccqme available at the Department of Terrestrial . 
Magnetism for a ttlsmoloalxi/gcaphyikhl with 
broad interests. Please mull resume and request 
ill tree letters or reference to be sent to Geophysics , 
Fellowship Committee, Department of Terrestrial 
Magnetism. Carnegie Institution of Washington, 
.5241 Broad Branch Road NW. Washington, D.C. ' 
20015. 

Graduate Assistants hi ps/Ho ward Univenlty, 

• * Howard University in Washington, D.q„ ofTcn a 
new graduate program for thc M-S. degree in geor 
ideuce; made possible by a gram from ihe Cuff OH 
Company. Areas of specialization are field senlogvi 
.geophysics, geochemutry, qnd iueUrQrokig>vhydrok>- 
gy with remote sensing. Some stipends and 
asaUiaqtshlps are available. Potential students 
should write to Dr. Eric Chrbioflersonb Department 
of Geology and Cetigrnphy, Howard University, ‘ 
Waihlngfon, D.O. a»3§. ' 
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Announcements 

Southwest Water 

An intcidiscipIiiiHry imil'erence on meeting 
ihe curri-rii and iintiri pati'il water needs for 
farms, inunicipnlitics. and iiulnsiries of die 
Snuihwcsi will be held in Dallas. Tex., on 
April 3-5, IU84. hocusing on (lie lcclinic.il. 
economic, financial, and Legal aspects uf this 
problem, the cun Terence will explore eight 
major topics: water needs and demands, wa- 
ter availability, competition fur water re- 
sources, strategies For increasing the availabil- 
ity oF water, demand reduction, water conser- 
vation, water reuse, and protection of ground 
ami surFacc waters. 

Entitled "Water For the 2 1st Century: Will 
II Be There?" the conference will he held at 
Southern Methodist University in enumeration 
with several professional organizations and 
various regional, slate, and fedeial agencies. 
Con faience proceedings will be published. 

Authors interested in presenting papers 
m«« submit one-page ulmnuis by August .10, 
IUB3, to one of the separate coordinators ap- 
pointed fur the eight major topics of the con- 
ference. For more iufi irina timi contact the 
general chairman, Michael A. Collins, School 
of Engineering unci Applied Science, South- 
ern Methodist Univeisity, U.ilUs, I X 75275 
(telephone: 2 H-(3!J2-SO(inj. 

Meeting Report 

Aeromagnetic Data 
Workshop 

A workshop on aeroniagneiic data, spon- 
sored by the Naiicnial Ceofiliysical Dma Cott- 
ier (NGDC) of the Niitinnal Oceanic. ,ind At- 
mospheric Adminisl ration, was held in Boul- 
der, Colo., November Ill-lH, |‘WJ, to 
evaluate the retiuirenieiils lor a naiiunal acru- 
ni.iguetic daUlluse. The following recommen- 
dations were developed byj. R, Ileirt/ler. 
Wooth Hole Uccanograpliic I list it in ion; W.J. 
Hinze. Purdue University: A. M. Hindman, 
ARCO Exploration Coiupam; K. Svendscn, 
CiRES. University of Colorado; D. M. Clark, 
National licuphydnil Data Cento; T. M. An- 
deisoit, Union Oil of Calilornia: and I'. 

Ochs tier and K Van iVieiiucnliufrc, fiiiics 
Service. 

1. A national aeromagnetic anomaly data 
Tile or available digital data and a central dis- 
tribution center are urgently needed in the 
United States. 

Magnetic methods have a long and success- 
ful history or mapping earths crust For both 
scientific and applied objectives. Probably no 
other geophysical data set pinvides as much 
information un as broad a range of geological 
problems, although it seldom provides a 
unique answer to any one problem. The mag- 
netic method is primarily directed toward 
mapping the crystalline basement and igne- 
ous intrusive and extrusive rocks. These 
rocks are largely unknown because they are 
hidden Tram direct geologic observations by a 
cover of younger sediment ary rock Forma- 
tions and because only limited deep drilling 
has been condurted in these areas. 

Thus, the magnetic method is used to map 
the structure and petrologic variations within 


the crystalline rocks and in so doing attacks a 
wide variety of problems dealing with the 
geologic and tectonic history nf the crust. 
Magnetic data have traditionally played a ma- 
jor role in petroleum exploration. In recent 
years, magnetic data have been applied to a 
host of new problems such as geothermal ex- 
ploration. seismic regionalization, site stabil- 
ity, waste disposal, and plate tectonic studies. 
Furthermore, the ability to accurately observe 
magnetic data from airborne platforms lias 
permitted the acquisition of data over clifli- 
cult-access terrain and the correlation of con- 
tinental and marine geological patterns. 

It is clear that ihe uses of magnetic anoma- 
ly data arc broad and are expanding beyond 
liic purpose for which they were acquired. In 
fact, we have now reached a point where data 
takers are no longer the principal users; of- 
ten the nonspecialist, who has no direct access 
to the data except through repositories, is a 
principal user. These data users in particular 
are interested in multiple dam files for corre- 
lation purposes. Multiple data files are most 
effectively handled by a central repository. In 
the |insi decade, vast areas of the United 
States have been aeroinagneiicnlly suiveyetl 
at several different specifications by public 
agencies. Also, an increasing amount of 
anomaly data is available in digital fuiniai. It 
is iiiipin tauL that these data be pm in u repos- 
itory before they are decimated, filtered, or 
altered in a fashion that loses information 
that may be useful to another user. 

2. A standard dam-exchange format is 
needed. 

The establishment of a common digital for- 
mat is important because nonstandard for- 
mais hamper data archiving and exchange. A 
standard formal will accelerate the transfer of 
dam, set a standard fur die documentation, 
facilitate comparisons with other geophysical 
data, establish data precision requirements of 
lltc scientific community, and reduce the data 
deterioration caused by iFforniiiuiiig errors. 

For several reasons, the use of a format 
structure similar to that ol die marine geo- 
physical (laia-excliange formal (known as 
MC.D77) is desirable. The MCD77 formal 
contains correlative data (marine magnetics, 
gravity, and bathymetry data collected at sea) 
and forms the foundation Tor the Geophysi- 
cal Data System (GEUDAS). developed by the 
National Geophysical Data Center. GEODAS 
performs a wide variety ol Jile management 
fui ict ii it is (e.g.. ticl.l validjii.il! checks) ami 
supports an online inventory system produc- 
ing such products as trackline plots and tabu- 
lar summaries. 

Though most or the data may result from 
national programs, collection may not be lim- 
ited to U.S. data. Ultimately, some non-U.S. 
data will be included, and this could become 
a World Data Center function. Because for- 
mat and instructions For submission of data 
to the World Data Centers are Formally given 
in the "ICSU Guide to International Data Ex- 
change.” we recommend that the ICSU panel 
on World Data Centers include the class of 
airborne data in its next edition of the guide. 
NC.DC can help draft an appropriate section 
on airborne data. 

We also recommend that the Society of Ex- 
ploration Geophysicists (SEG) endorse the 
format. Consequently, SEG is being ap- 
proached to sponsor this initiative and estab- 
lish a working group to develop such a for- 
mat. 
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TRAVEL TO 

IUGQ GENERAL ASSEMBLY 


AQU has arranged 
inexpensive group flights 
to the 

18th General Assembly 
of the 

International Union of Geodesy 
and Geophysics 
August 15-27, 1983 
Hamburg, West Germany. 


o' uuniiBiiy, 

Departures have been booked on 

NORTHWEST ORIENT 


on August 13, or you may choose from a wide variety of 
other available flights. Group rates are available from 
most m^jor American cities (from $619 round trip East 
Coast). For reservations and information, call 

NATION WIPE}: 1-800-328-7110 •MINNESOTA: 1-800-752-4^3 ill 



3. A national magnetic anomaly survey 
inventory is a necessary element in establish- 
ing a national magnetic anomaly data base. 
Currently, most, uf the publicly available mag- 
netic anomaly data and maps have been ac- 
quired by the U.S. Geological Survey, l T .S. 
Navy, U.S. Department of Energy, aiudemit 
institutions, and various stale agent ies over a 
35-year pei ind. The specifications ol data at - 
quisitioii and reduction, as well as the size ol 
the survey area, arc variable, ami no compre- 
hensive catalog or inventory of these surveys 
and their specifications has been compiled. 

4. An external advisory committee multi 
be of great value to NGDC and should be es- 
tablished. 

NGDC, which has an excellent record of 
serving the user community, has weathered 
all the adverse criticisms that were leveled 
against data centers a decade ago. They have 
effectively used ad hoc groups and workshops 
to Further their work. However, because of 
the large amounts of acioniagnciic data that 
should become available, a standing advisory 
committee is recommended to ensure that the 
data management efforts meet national re- 
quirements and to aid in soliciting new data. 
An external committee should be more effec- 
tive than NGDC in acquiring data from in- 
dustry, academia, and oilier government 
agencies. 

The National Geophysical Data Center 
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plans to publish dm proceedings or timed 
shop dial will intitule in-depth coninbirao 
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ecs. 
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ilia riU'a go. nn iho ullmr hand, uutui <--■ It 
T.iund to bo located ns Uttlo ai 200 la^llKBln 

lha nutwerk. TID'h and thtlr cauaatlvt gruliju-u 
propngato nordiward frcia Itiaaa aourco a. sill D 
aouLhwnrd, Tim Bniirct-a ara evidently nairew 1. 
north-south extent (or they (n^gipily nl.i )M 
ilia atallotia, upacod aosa 275 ks apart, vltbnttul 
abanrptlon of lnnosonda signals at Blthir 
station. IlcwBvur, when tlmy ara loeattl at n 
lonuai'ndu station, they cause coop Ibis Ihi d ifiit 
Lbcrehy cuiiflming that llms ate eonsa of turinic 
parinie pruclpl I at fon. Tlwj am bsllsrtd is t. . 
to pr-jclplinl lull r rotD ilia Outer radial I« MU. 
(Gravity wavna) , 

Fad. !kcl, , I’.ipur 3S0805 

04 uu TIdea, vauou on, I winds 
I uldKH TUFniiiSPHKklL' STKUCTUPK FHON HIOSTWS UU 
DICnilKPI'.N) SrATTEB BAPAV- H£MW£ME>fIS. II. KW»C ■ 
TKHPRKATI'RK rii'fl’ilHl.ST 

X. Ii. Wmiri iHnvat-ii'k observatory, Vestford, 
Haaaacliuni.ita, OIBBa) 

Duyclne tcmpniolura do teral nation! f tcra 131 Ji;. - 
Inculiornni KCBltor radar tusauroaaata at BlUll*!' 1 - 
(42°K) fruia 1470 to 1975 ware analyaad |c diiacHra 
i ho HKBidlurnnl tnmpurntuiu oscillation In 1™ 
tliurnoaphero (luS-129 fcn). An aaalrtltal aeW n™ 
to thu mo.isiircJ tenipcraturiia cootalnad teiaiMij 1 
ths dupondincloB of tlio aonldiumal tarn — Siycl’t* 
(annunl and nealaniiunl lorna), solar aetleltj “P 
ruip.no 1 1 r activity, Tlio aodol raprasaotalUOi “t JU 
enoff Iclnnta aru tabulated, shoved that 
effocta w«ro largur than offecta aiaotlat* 11 "'* 
other pnraBulora. flic Bnnual aoan aaaldlutaaJ 
lion ( (or Kp - 0, V |n , - 120) had a anl»a«5“ r ' J 
28 K nt 115 Ic and A vortical vavolenith af » “• 
VarlntLcnH asaorlatnd villi aflaaon vara lalja, ,, 
ounaplu, 117 t. In aaplltudn and 11.2 hr 111"* 
ka vliun ruforroJ eo elm annual aa*n aenldlomil ■' 
Uonurnl ly, tho altitude of BaainUB vaa ‘ 
aolsrl.-i.-u und the lungoat vortical vavalan*! 11 
lu winter. SrBldliinial mapardturo -v 

Saint Bpiit In slinwod Rood dgreeBont vllh ih* “ ’ 

lllll Bodni ri-aulcn In winter but bobs . 

aspl Undo dnd phone dlffaraacea vara 
uoanuiis. Tlienret I cfll pradlctlonl IndlMWl— 
ubaorvud nemldiurnol onslllation at K11H|“ " b3 
prloiirlly tho upward propagating tld* r j ta L„riai 
aim clrto. Tiaiparloona with tliBra—phanc bs^T 
oxti-nHluuH indlrarud a (oaparatura atratf* 1 
nnlt-hi-d by Llm S, . Budo, vharou pravloMlfjw*' ^ 
wind atonniiruBrnti'iTuta fowid to fca b** 1 **J . 

S', j Budu. Pocauao of tlioir dlfta—l ^.j-j 
B tfQi-mroa it vaa paatulatad that It all"* 
to roprivliiro both tlio obanrved tanpanla" f ^ 
BonBiiroBonta by a aultablo lynthoil* "/U/Unii 
9- . Bodoa. Thu nbaorvad aolar (1"* JJ"*. 
rodaonably attributed to changaa In t!«* 

In tlio lower toaporoeura prodnead by ehsap* 
donaity and tmpuraturu with aolar eyrla- 
J. Oaophya. Rub,, Blua, Papar 1ABB49 

0460 {Travollng lonoiphBtlo distur b*— **) ptf 

THK DI8PEBSI0N 0Z TRAVBLllM IIWIMPHEIJC Mil 

H. 0, Morgan (Radlophyalu LaboraloiTi 
Eng Inan ring, Dartaouth Collaga, Han°V* r ' 

03753 , J 

Vharaaa plots of ofaaarvad valonlty *»■ f- 
F- region daytlae opaetral-™*o#anta or tr 
lonoapho rlc diaturbantoa, lead to vldaiJ. ^ ^ 
points, a lag-log praaantatlOB of |l 

laada to a wall or do cad linear plot- 
obtained by nultlplying tha vajoel*/ *7 jTjiiJ 
tMa radundancy batvoan tha anas hrl*** 
corn Ida rabla apparent, thougb rilowy, . f u»d 
tbn polnta. Tha flops of lie M M 5j e j I1 i J ll 
avparlmantal data le Identical to tU ■ , ^ 

theoraclcally by Hlnaa [i960] •*•* th * m 

viscous dating ara laeludad. a J w ® T *[’ 
pa Elude, tha theoretical curve T-T^jra* 10 

higher valuaa of vavslaagth and valo«*»7' 
wavao). . i - " 

I, Oaophya. Baa., Blue, Papar 3A0894 ■ [ 
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KEASUEEHBKTS ABOUT A BPBIIU0AL tSMO' 

I. J, Lytle (Lawrence Ltvar—ra ■atw— (» 

Onlvaralty of California, f,*- 9“ "*'• . ■ . , 

94350) J. M. Baaion. ^....wfwi* M*)*? 1 ^ 

The Crada-affa Invalvad with ■*•*“ 
prabieg ara seudlod far tha «** * l * ii . ' 

aoouly. Id particular, t«o-, j»(a7.** r 

four-aleetroda eoallgur.tlooajrt - fSa 5" '*» ' 
tbraa- and faui-alaBtroda aoaftld»» 
taaulta and have aig«lflO«ntly ^“*r 
capabllltlaa than doaa a Eao-etj****?-. a i ( tll4l ■' 
Oro a a-borehola probing la odpbal# ol , 

anoiuloua conditions at a graft ar *— r x .• 
•ingla-borphola probing. i 
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dXPBEllHCB WITH THE SM-JO «««•«“" 7: >•„ 

OgOi BERNAL BZPL0RA1KM id MBIUM . |prW l J. 0 
H. «l» (larch «olaooaa- Lab, 

Bldg. 90-1070, Uni varsity of ° ,l j g, git)p*f| ?■. 
94720) 8,8. Ooldataio, "■ ««** 

Harr lion iijLl (‘‘'V 

.'Lavraae's' larkalay |.rt«* **:, 4 ' 

osntrollfd-iovrei aloctn^"** 1 * >' Jg. t# “{up 
gaothareal’ proipicta tn VjH* 

diMOBCrAta th* applicability “1 ^ 

Bsotharaal asp location. “■^"'.JiiigaiMt* 

•arly fall of 1979, OVar , 
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(Oran va nay), osar Wlnnaawieeai Bods 

“ d MecaT ‘ " ,i 

Is ■ fraquoney-doealn ay at an using 
tt* *" "„t signal I e da tact loo. Par the lurvoyi 
rtt,, 'Th«T « Jppll-- “S * '» « » 0(| -“ dlanatar 
iipart** ba* .■ t loBp generating a dlpela ejoant 

'"r^aSw S ha,a.L, rang. 10'* *» 10 1 Ha. With 
,w t fla«aa loop «"0 re-ot. -agnatic rafaranea rot 
. 7.oeall* elon ■ "* “* da *““»dla|" «l 

i.,.r-raealear aaparatlona ol up to 4 ka over tha 

of 9.05 to 300 Ha. Tbla ha. yielded a 

a.«h of eapl oral loo to 2 b- or aura, adaquara 
““T of tho geoth.ra.1 lavaat 1 gat Lona . 

1,1 t |«d^iDi5ir* ara Intorpratad by wiani of ainpie 
^-flSarivitr ealculat tona uada In tha Maid and 
W ! !!Ld-aodil InveraLou enaputad in tha laboratory. 
iJ. m ittTTpf. tat Ion* ara than cneparad with other 
w tuna pan Log I* / 8* 0 phyaleal data fata for tha 
"‘inm of eoablned Intarprac at tan and aathod 

El®- S*P*fl*»'« -,th tha EN_6 ° l * He ' ,d * 

1,1 t0 ba BO afflalant and peaitbly Bora 

«li-ifhetlva altarnativa to dc reaiatlvLty and 
Lmucallurtca for ganehamal aaploratloa. An a ear ago 
JfUo anundlng. par field day lor depth* ot 
Jp1ar.lt- up to J bi obtained routinely. 

froe EH-60 work ar Panthar Canyon compare 
“ f ,„ r ably with earlier dipolo-dlpola raalaalaity 
"I!,., goth aatheda outlined an irregularly ahapad, 
lolad Conduct Iv. body aa.netacad with a raglon of high 
,i« but tha faaturi vaa dallnaatad by naans of 
,,, U-M in Jolt near hall tha (laid tin. required tor 
tu dfpela-dlpala raaiatiwlty aurvey. At Soda Lake*. II 
Ilth-ouallly m aaundioga vara obtained Iro. t-n 

iriailUC.r. U ■!« i 1 * 1- ■**P» uniat 1Jaal rlald 
tadltUu, With tha EH-60 data, wa vara able to aap 
tta depth to and Inellnatlon of a burtad eanduetiva | 
lily aaaaalatad with an area of high aubaurfaca 
icuariturat. In thLa eaae, the EH raaulta eon ft toad an f 
tullar W survay intarpeaeat Ion and gava additional - 
dual lad naar-aurfata In foraat Lon . At tha raaoca and ' 
sisatainoo* HeCay aita, data Inlet prat at ton vaa J 
trapUcatad bacaoaa of cha rugged tarreln. By nod I tying j 
nlltlng latarprative software, wa vara able to 
nUalatt tha affaeta ol tlitad-aourea dlpaLsa and 1 
all, ill— dlrfatancaa on aoundLoga and thus Interpret 
fata. Tha EH sound Inga datactad a conduct Lva sona ac a ' 

dtftfe of 290 a at the south and of tha proa pact , vhara * 

i uirty dtillhola had encountarad water at 100°C at ‘ 
da ■■■■ depth. In addition, EH sound Inga at HcCoy * 
pttfidad Inforaaclon nn a daap conductor balow 2 ka ‘ 
did baa yat tu be dell lad. 

SCMYIICS, ML. W, B0. B • 

0119 laitale aaehoda ■ 

C90DIIM TIDE AMPLITUDE KB FLEET IONS IB A UTEEALLT | 
USaKKSnODK EAST1 { 

Hear Habra 1 (FcrBarly 801, Bannovar; praaant Lj , 
Uatltuts da Oaoaciauciaa— PPFQi DnivaraLdada Padaral ( 

da labia, yaderacao Salvador, lahla, Brasil) , 

laeantly Burtlald ( 1 982 ) gave a cursory , 
Bouachaaatical Introduction tu a procadura lor 

naputlrg tha gasmatrlcal apraadlng (actor of a primary i 
itro-offaec rallactton froa tha common datum point 
traiiUlaa aasaursaanti of the event. Tu underline eha 
■l|tt!(leanca and conaaquancaa of this method, a 
dirlntlon and discussion uf geometrical apraadlng 
factors ia now given for two- and thraa-d loan a tonal j 
tilth soda la with curved caflactlog boundariaa. Tha 

■yriidlag factora can ba uatd aaalLy to c ran ■ form 
irlatry raflaerloas In a iira-ofEtet aelamic aacclon to 
irua tcplltuda raflactiona. Than permit an eat [nation 
si lalarfaca raElact Ion eoaf 1 Iolanta, either directly 
Or la connect Lon with a true amplitude migration. A 
■lltalc nation with true asplltuda reflect loos ean be 
(■■ttlbad by one phyaleal experiment; eha tuned 
rtllietor nodal. Danes che application of the wave 
•gnefon (ia connacclgn with a migration after alack) 

Is Juitlflad on auch a aelamic aacclon. Also the 
Issasttlcal ipraadlng factor! that are darivad can be 
luted upon as a ganera Hast ion of a wall -Pnom formula 
llnaan, 197)1, which la commonly used In true 
uplilud* proraaatng and trace inverelon In the 
firiaace of a vartlcally Inhomogeoeoue earth. 
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US9LI7TI0H FERFOUMNEE OF WIKNER FILTERS 
1. E. ticket (ARCO Oil and Go, Co., P.0. Box 2819. 
Mil*, rx 75221) D. R. Hart laex 
Tv lap rev a the resolution of aaiemic avion, onr 
eIcq dailgna a Vlanar Inverse fllror Lhnt optimally 
Us the laait-equaraf sense) transforms a aeaaured 

i-irea signature Into a spike. When this filler ia 
r;?ilarf to aaiaaLt data, the bandwidth »f «"» »-•[•« 
•Keh 1, praaant Increaaea along with the baodwidtb vl 
u« signal, ihua the aignel-eo-nolau ratio ia degraded. 

To rtduci tigoal ambiguity It ia coirbor ptactite to 
rmAiiaa tha Wiener filter. Prawhitanlng tha filter 
nprofts tha output slgnel-to-aablenl nolle ratio, but 
n Ebi tana tlaa It raducea resolution. 

(be ability to resolve the tatapnra) aopetation 
‘ilvsia aviBta la datarmine-i by tho resolution time 
visual uhlch we define u the ratio of algnal energy 
ts peak signal paver from tha (llcor. For unfilterod 
unlit, tha raaolutian lima con at ant become* tha 
"■l*«e,l of raaolvlng power recently described by 
■daaa (19S2I. for mat -had flltor signals the 
'■■iluiloB tlaa coast ant can be rogardod as tho Lnvarae 
j 1 fba Iraqaoocy span of cha algnal. Although It la 
nlllylng tbit the resolution tlaa constant definition 
■Irsis with other maaiurea oE rnaoluclcn, this mura 
lusral dafinltioa baa two major advantages. Plrat , it 
t,,, B 7(aot of (II taring) eacond , it i» 
TgaierelLasd to Incorporate cha tffucta of nolao 
,* ,hat - lha 7iltar ia a Uienor illter. 
u.~!i . “Ount of nniae tha Wloner flltor ta s 

■***hm*Ub of tha mat chad fLlcur, Karina aaiamic 
"anonatrato how raducing tha no lee lava I 
. ' *b* reaolut Ion of a Uianar (Lltar ralatlva to 

Uniei'.ili 4 llll,r - 7or thaea wave let a a point of 
f-oih. *"* MturB l * r ** el >ad, inch that, to roaliaa a 
fi Is-' *"?** lecraaea in raaolutlon, a large incraaaa 
u r . *‘P‘*l-io-tiotan ratio ia raqulrad tn maintain 

wwm£ th ‘ ”*■ 
onw'il" 1 ' “ a,h " 4a 

n m “LECTROKAONBTIC HATE PEOPA0AT10B 

OEM utE “° HEBI * 

!uii Ut l ! : ” S ” r ■ Patrolaua T* chan logy Kaaaarch 
Tli elu ^"dhaim-BTH, Korway) 

lr *ataan, C ». , af thl ‘ P«P«* Lo to provide a unified 
inpu..,.. f , “* , M *ud alaccromagnetic (EH) wav* 
IUo«. | bo'ixontally Lays rad madia for which tha 
yUia-pi.. * , P*FTisl different laL aquatlona ara 

’•'isbla Fnncclona of only nna spatial 

*•* laas'.i *9lyin| a coeM nation of Pourlar, Lapiaaa, 
«totla.. s.- ** r ° r — (» tbs partial diffaranEial 
I oktalr, , crl “ ln l Eha alaatio Or BH wave propagation 
again--, ^Va*" ordinary diffarentlal 

fsrtlt Ig-ad I ?" * 2b eBB E f Le lane matrix Is 
,hl « of ,.,i 4 " ? " B “bmatrlcaa. By a propat 
*W tha afr^ii 1 ’■ tha dl *8 0B »l aubaat rices aca aaro 
aca ayamtrle. 

*7»tlry *■ ebB P B P«r ara darivad Cram tha 

*»MsiUai l, f el V °* thl * genatal aquatLon. In tha 
*»tea, ebllms , *V*2 that khraa-dlmanaloaal alaatio 
tl «ltaa4| 1 ?| ‘ ri P-W *HM| acoustic waves , and 
*H be “ BVbb In laottopLs iayarad madia can 

•••lartlpa, ,,nt,d b 7 an aquation with tha aaaa 

l * iB ai*e*a|a of tbB •!**«■ esttit Bta uasd 

J’ a F*|ator matri 1 , ad aquations (or computiag tha 
■b* vav, flau i f ° r . * ,e *«k of lohonoganaana layara. 
N ,l *Uam.h * la ? dBeoB P« BB H i**0 upgoing and 
“■Kb «t— ■■*.** * n aiiaavactor dacompoiltioa which- 
!* l » Ii|T), c «^ered with cha general caaa or a 
‘•Mapoiitlea i. ,,,taB ■■*«>«. Thia wave (laid 
**a-wi. „ 1 B *oi table start log point roc deriving 

*llf«nai ,rt, r ,U ^* 00 * Bnd WCB-approaimat Iona ol 
••rtleeiloi, . ' ™ BB a approx Imat Iona hare potential 
P tB pag,,i?!I!‘* | raI1 “ ,J ■*«ran*i achema. 

[7»atry pro,,-., lB » B fiantt ara darivad using cha 
J* *»ly va|(S . °* lh * «yata« aacrlx. Ona of thaia 

'Fjsarvatlo, 1( ln ,” ala,a " dl * and oorraapMda to tka 

“Hatiia, «, p, ^ ab ^ BB g ai,, oua layara, tranaalaeion and 
"• falioag, u.l-V u “P ,M,d Bnd downward prnpagation 
,^*f of tha t “ a propagation invariant^, a 

; ,,a, »ta,l ' Propartiaa of Lha rafiantlon and 

tg, .... r "** ara darivad. Tha calatlonahlp 

tali ,,0M **Eor m«rt" “* 0, “ U *‘ Da B *T rlc ** Bnd 
.•‘Uttlo, tr ^* *■ glvtq. Oomputatinn of thi 

‘"* ,B, l»b.qu" d 1 tr « nB » | i*ioh matri twn 

Cw'“ t - this .^f* ra l * , dDnB b F gadhalfar'a alar 

,, ***** by r “ lB b "« hana .dacived for 

J^Mraatl, un*,*— J* 1 Urnrai of tha Star product, , 

tai*» B rtU^-^ W^Ingy, la- alio' (Ivan. Thl. 

Slau larar -T 10 tamnva tha afranE of-aa 
.JIl!' !“ 4 layar ,tr| th t Wp 0t bote «" " f B o| ! 

JJJ ta ‘t*Ba Ia*I^.r^ p ? tn » Eanhaiquaa haya poalibla 
H. 11 " 1 the ‘Maraion achamea. It (a aI*o 

i« r ( a k ' ll^naaaua ^,51°" alrf EcanamliBioa mqtrieaa hi 
For / lee,tl •qu•^^^ u, 8a * ,Buod hy aalvin'i.a 

*'** ^tfsc, J^Jj’JJW’wona lByaca bound ad above by 
• Had rafiantiop aad cranaalaalon 


d U ' tnl chB ewo Propagal ioa 

, ,,,a , number of ayaaatry propartiaa uf lha 

aod I f I ad rail act Ion and tranamlaalon matrlcaa ata 

darivad. Pur loan a laoaraliiad Kun.ti 

aquation ia given. Tha uodlfled raflactiua and 
trantmlaaloB matrlcaa are aiptaaaad in tarma of tha 
pertitlunai aubaatrices af tha propagacot matrix and la 
tetma of till usual reflect Un end trinomial Ion 
nit rice a. 

I alio derive che response of a buried point aourca 
for a layered mediun bounded by a free aurfaca and a 
homogeneous half-apaca, and for a Iayarad medlue 
bounded by two homogsneoui hslf-apaeas. More gsnarsl 
sources can be Crested by ■ upsrpoal t t nn . In sn 
appendia, I uaa tu It i-d loans tonal Fouriar ttassforaa to 
derive the decomposition ot a spherical wave into plana 
waves (tha Veyl integral) and Into cylindrical uavaa 
(the 6aver(ald Integral ). Both then decoapoall Lona 
include Inboaogenaoai or evanescent waves. The 
Uhittaher integral repteieata a deconpniition into 
traveling waves only, but an expLIcit form nf the 
Whittaker Integral for spherical wavna doea not spear 
to ba known. 

The decomposition Into upgoing and dewngolng waves 
breaks down for horiaanlally travel Lng waves such as 
channol uavaa and autiaca uavaa. The raflaetiaa and 
tranamlasLon matrlcaa do not aaiat In thla cate. This 
fact la uaad to dariva dlapaialnn relationships rar 
channel waves and autfaca waves by raquiring that 
cortaln determinant! shall ba aero. 

G10PHYB1CB, VOL. 48, HO, 8 


Geodesy and Gravity 

19)0 Local Qravlty Afiomallng 

QEOlOOtCAL SIShlFlCWCE Of SURFACE SRAVITT HE6SUHEHEHIS 
[H THE YICIHITT CF THE ILL 160) 5 DEEP DRILL HOLE 
0. W. Aiken, B. R, Haller (Department of Geological 
5c lances, Unfrenlty or T«m at El Paia, El Paso, Text] 
799GB) , dnd H. J. Hints 

A gravity study of northnitarn Illinois and south- 
wostarn Wisconsin Mas under tab an to determine tho ttirea- 
dfnenslonal gsoraatry of the Prtcartirlan granitic body 
encountered in tho Illtnolt dopp drill hole. Gravity 
dit« acquired during thU study and edstlna obierva- 
tlons show a marled nasitive gravity arm roily In the 
vicinity of the drill hole tditch Is Interpreted u orl- 
glnatlng frors the negitlve cgntmt belwetn th* grnnltei 
and the Intruded crystalline rocks. A 15th order poly- 
nomial surface fitted to the Bouguer anomaly date (which 
Include! wavelengths greater than 35 Lb), hi chosen as 
b*st displaying the effaeti of the granitic body and 
profiles of Uili surface were modeled employing a vari- 
ety of technique! and etsuicptlons. The preferred nodal 
of the causative body has a depth to the lop oT 2 In, a 
denaity contrast or -0.1 giifcc and a naxinr vertical 
extent of 5 km. An iioptch map of thu body constructed 
fron the model lug places the 11 loots deep drill hole on 
the edge of an oval shapad rail, 
i. Gecphys. San., Red, Paper 1BDS42 


Meteorology 


)) 15 Cheokal coapaaicion end chemical inioraf t ions 
HE IT ALL C1IEH1 STftV BWDIiS AROUND A LAME COAL- USED 
F0HER FLAHT IN THE SOOTHE ABTERh UNITED STATES 
A. A. N. Patrlncs iBro.^ihavtn National Laboraiory, 
Upton. Hew York 11977) H. Terr, Dana and R. E. 

Saylor 

A WL-ctJll cheoiXllY Study was c undue tod within a 
IS-Vji radius of s large coal-fired pc-uor plant in ths 
■ ■-.jLhsnvlurn I'atlad SEaias. Tho etudv wla endue ted 
during rh-j winter ol I9B1 .ipd mcluJod com pracip- 
1 Karl <,r> sampling ..n s dense network of il stall, "M. 
sale, id sir cbanistry oesuvring at two «Ue» and 
oxtonoive malvurological euaaur.Doni • The prwvipi- 
taiiun asmplea wore anal. reJ lor all maj >r Inotgamc 
Ionic spec lea Including dui.»lwd »ul (ur Jijj 14m The 
neEeor.-'logicai network Included a pra-a*l0ting nalwor) 
wi 49 recording rninsagsi ood lour forlsts ulndseis. 
the power |.|an('s fully oquippii asleorologUal SCntie 
and o bt-aialu Xeuil.c lOualur. Tbit paper present! 
Che result, fre-m five o( tba imp led alarm* ■ Plume 
mahout la evident In mail larger area asaiplaa and 
sulfur, hydrogen lan, and chloride ion were found to 
ba the p rodeo inane plume-related spec iea. Coocenna- 
r 1 in« in 'hr offeci»d region! exceed'd '*>*■ b>-:Scr'-."i 
level % b. up to IW, io UK -.Sav "l - , . 1 l " r 
. on and by up to US 4 , in me caa* chlvtid- ion Ii 
of the sL.-.roe uero whniacteriasd by e.ceo* oiiaolvcd 
30 savunci ir. the targat saaplsi; for lhai« atuitaa 


lsrv wave range, f ■ 20 l|.-, houewar, ET'.'l t. V 1 .'.leBlv ,ut- 
foeo fllcia act atronyor on tho wove field, ,, wie deirvn- 
■ trsted by nddlilonal uind-w^vw Lun„u| fvpurlnvr.lt. The 
dLfforant w.ivu attenuation <hiri'l,riul,i .,( ihe,,- two 
surface Art, vs ccnp.junJa are all nWcod in Jif[,-rsnt 
interaction beiwaen their hydrophilic put «n.| ih, ad- 
jacent water Itvci.tiarfacu uav-a, tides, .ml -.c.i lew. Is 
boundary laver and erchnn.-.o p»e„K!i wiiLitir.il Owwan,.- 
graphy; rocwLc aonilng). 

I- C-oephve. Bui. , i.n-en. Paper )rfiA7l 

*765 Surlsoa Uavaa 

■LAYOVER 1 IH SATELLITE PADAP IHAGEB OF 0CPKI WAVES 
J.F.R. Cowar. (Tnetltule uf Ocean Bcluncoe, 

F.O. boa £.000, Sidney, Canada, V9L 4H2! 

Preeiat te-lili uxplalnlnr) radar Iriqinq of ocean 
eurfic# wavaa have eonaldmad wet let te n! In tsdsr 
eioie section e( the tilted or rouqhened eurEere, and 
velocity bunching affects caused by th« dcpplnr ahKta 
ol moving acattarera. It Is pointed out hem that 
Blmpla 1 layover 1 affeute will ceuxa an. additional, 
siqnKlcant aodolatioa el tho inaqs brightness that 
increase! tha vlaibll lty of canga-travel Inq waves. 
IPocota einelng, radar, sur(ace wavaa). 

J. Oaophya. Bea,, Graon, Paper 3crj982 

*765 Surface waves, tides, and las Level 

THE VARIATION U1IH FRF0UEKCY OF THE LONG-PEP I0D 

TIDES 

J. A, Carton iCancar (or Earth and Planetary Phvelcq 
Harvard Dnlveralty. Cambridge, Has*. , D2IJ8) 

Tho oceanic response to lang-parlad tidal furclng 
in cLowd baa In a approaches equllthrlun for porlodA 
much longer than e month, for moderate values of 
dissipation. At a given frequency tho response le 
cluaeat to equilibrium naar the eastern vail of the 
haiLn. GJobal ealculat lonv ol tha I If and .1c tides 
using a J t 2 grid ore presented. Changes In tha 
length of dav have elio bran conpurud for three tides. 
(Long-pariod tides, bare tropic notion), 
i. oaophya. Pea., Groan. Paper 301981 

1759 O'tioraJ I lubblo Ferslat-nco) 

THE PFH91STEBCE Of AIP WlhBUB 7.T A SEAWATER JifiFA'.'E 
Scott R. Fuller and r>uncan C. 61 anchor 1 (Ateccphurle 
Scleneca Pcacarch t'ehtar, Btalo Unlvcralty o( New lorh 
at AIL any , Allar.y, 'iY L.'2M1 
Tfio tlaa nn air luii.lv [■ ratatn At a tu-.vAier 
eurraca U e lunctlor, of r.^, faetpre, Ire. lullro n.e 
rslntlvc tuni.Hl,' nr..1 Dfc'l of the nlr ov«.r the war foot- 
of ll.o wator. Vv fir, I thei hubbli- aurfen, life 
Inercnacn In n4p„iliiil'.- with dicreeolny 1-.il-. Id I * y er.l 
lhcrta-ilr,ff s[tt1 ifct sir. Thin ’••• ft vA'itol 

by n salinity EFsdlrul nl- nr llm raUlo cap. Thin j.r. - 
dll Cun L urf-lcv t'fi'ilni, Hr Al lent ( Tin r- area. I ofTcct) 
lhn» Inctwaiva NUI, nurfs" life. 

J. Goophya. Pea,, Paper 3C093S 

Particles and Fields — 
Ionosphere 

5303 Atrglow 

ELECTHOX- IMPACT OF ill >7490 X KULTIFLET 
F. U. Lrdmnn iPcpartment or Physics and Aetronwov, 
University of Pittsburgh, Pittsburgh, PA 13269) nnd F.. 
f. Zlpf 

Us hove Investigated the dissociative eicltaiion of 
chu Atomic o.ygcn nultlplot Oil)* 1 *6° • )P 1 1' ■ >1949 
Xl duo lo electron inpact on lij on-i lid. with no a 
target, nn llnne of thla xoltlplot could boldantlflcd 
with a croea aocrlbn graarur thnn 2.4 i 10"- 1 ,n- nl 
100 eV, tinller results were obtained for thu ■•cita- 
tion or NO, yielding iih upper limit cr-ae ewctlon of 
1.1 t II)*-' co^ . Them rceuKe arc .-unnletant with a 
17994/1469 branching rmio of >2.5 « 10*"' which I* at 
U-sBI on order of magnitude analler than ulihor tho 
provlcua w>pcrlnvnlnl urpnr Haiti or v rveem thearo- 
ttcfll calculation. This finding compl II uttr! tho ntudv 
of tla" 'D 0 - dp 11 *P; ‘989 ai radiation anlrarni-nt In 
the tr.srDoiF'hnre and Increawe chn potential Ir.porlaoca 
of aalectlve ataorpclon ot the IB 8 9 .( nultlploL by N;. 
Although the lettnr provCae aay help to explain tone 
sepacci of the bcha.lor of ‘7990 A vmleeicn in aurorae. 
It la rcnathaless difficult, lu rhe light of tha 
praaant results, to account for the obaervad abaci uta 
Intensity of this Infrarod cascade transition using 
currant entrapment models, (nirglow. atomic OAvgen. 


h! a " A -t.i r mm ™ wen 88^ MIOW drift and hadar have 
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5560 PariKle FroclpiUllon 

ALTITUDE AND STPUCTUFtE OF All AUPOPAL ABC ACCELEFIAIfOII 
DEC10X 

G. Pasthriann (Haa-Flentl-Inqlltul fiJr citrAfcr-retirlsche 
Physil , BO 16 Girdling, H-Gwmanw), ). PgpvuBlordMs. 

«. 3£M>pte, G. KdAMRdeli E.G. Sfiolloy 
During j reck el flight In Ihe dayslde auroral avid on 
17 Decor-bor 1974, several examples of velocity dis- 
persion* of preclpi taLtng dec Irons uc-rc observed. It 15 
itiinm that the cowujnlj employed interpret alien of such 
dispersions as resulting frtn 4 purely Ic-iporal rwdo Li- 
tton of th? soured is not unique: the Sdrra dispersion 
of roc Is can also be tinted Ly 4 rovlrg source of flnkte 
width .ifuJ constant intensity. Ihik spitlal code! is 
furlhur Inproved by adding the dispersion originating 
fron a suptnr posed convetMon velocity. In general the 
source altlturfus inplked by iho (wo no .to Is (twit-paral end 
spatial) differ, lor one of tho events aiulyved Ihe ten- 
porel rvjdcl y lel.tr, 1 o source altitude of -30 r| D k.i- 
RrcdutL- of '.pocidl cii cuu'viance-, this I'd nt>t differ 
S Ignl I Icunlly linn thu result obt J(iud with tfa.' M')U,ll 
p.r.de I . Ihe sucr.nd cise .inilyjc.l was inomsKtent with 
ihe temporal rodbl .ind riw,ul»cd further r vdlf icatlo<i el 
the '.pstial nudel to includ-- an energy depcniicnl source 
II Id III, In line with c’tit'AlitriS fron in acci lerut Ion ir. 
o V-s ha ped elect! tc field paliein. applying the letter 
r.jdel ne derive j source altitude of - KM lo • 6001) 
(Auior.il elec Iron acceleration). 

J. g|,ir, F.ip.rr imr.ii 

53b) Flam! nation, convection, or clrtulallxn 
IreWSTlime PIA9MA RIIBR1.E FMCniP.TF»S OR F RFUIO'I 
ROnOFiBlDE TMVFR5.M.SI 

lobrrt F. Benson (NASA /r.od 3 era Specs Flight fu.itur, 
Ixtnntog Inr Fl-mutory itn'iphirn, Crevnbelt, HD 
297711 and Henry C. Brlnlnn 

In situ *T-C and AM Ion c.icipoeltlnn e-iavrmni, 
lOH'thcr with Xml la Aod Ihi.lncayo U.nnvon.fe clo'iron 
ivneliy pr-.fllcv, ar.- >ieeJ In an -iicccpt to dlatlnRuleh 
Doiwari ,f«..cr.in un', -inters with agutl-vrlal pli*-.i 
kuhblea wh|.-l, have been pinched off fr-jo telnw, th-,<* 
still In tho fi.rmotlun aenge, nnd -ipicecraft rviMlpn. 
below th* vteep lonliel Ion yr.iillnnt -it ll.u b-i|r..n . .|p» 
"f lliw [nit-uunsuL F layer, 5 u -:h vst.irel.oi cm r.-'ilt 
fr.im gii.isi-porlndLc 1 1 let 1..AA ol live iltltud-' -.1 the 
F lay«T - .i* dadoce.l It'-a tho I'.i, c.j-i|e>9l lion -ee*nr o- 
nar.iq doting tho .-Ivr'ilar orbit pV.tie •>( II, u I w Inellis- 
stl‘,11 oolall Ll o AE-t. II Lx lounj Mi.it .)*platl>n 
felt. ires lh.it .ippe.tr tv be Inc I • t-jpsl.l*' Ivil.hlue w-tl.-lv 
have been plnc'.i'l off (re-1 (v I re pgl lc-l F. ■.« 1-gn .-.•is.-er.- 
r ration reductions if hl*h as o factor .f I' 1 *; cenren- 
eretlcn drop* ldecclsre i with bubble* it reel ly ...wuMuieg 
to Ihjito-uldc plaeni vl i variU-al plasv ienjlt. con- 
toire or rhoae due lo (.,,t togiv.ie evcuril'ta, U,wav*r j 
tan ho nearly a factor uf 10". In thw former cut 9 
reailna lha dominant Ion, In the letter cue S') aftao 
becomes dominouc, Thsao result ■ h iva import ant 
Ihemrecl'al inpllcot lore In thif the’ ora .-nnTiireni 
with placing the t-jhblu gn.wvi-l.-r r.*i - >• - 

dcnelty qrsdlonc of tbc lower let.,* -I ■»« F rvgi 
where 0 f Is Ihe do-tlnnnt Inn. 

J, Cwophve. Has.. Blue, T.ipwr I Aij i< i 


emitted. B«a«d on the solid red Cl la rainwater, eo 
aaLtmate of the source strength l coal Cl content I using 
conventional gee scavenging theory appear! reeaonabla. 
f. Geophys. See., Green, Papar 3C0924 


1731 Electrical phenomena 

TILE TURBULENT ELECTP0DE EFFECT AE INFLUENCED BY INTER- 
FACIAL IDH TRANSFER 

John C. HIMott (Naval Research Laboratory. Washington , 

The Lurhulant electrode effect at the aarth'a surface 
la treated a* an exchange of email «nd Urge ions be- 
tween the 0 lamp ha re xnd an earodynaitically rough 
boundary- Raaulta of peat oxparluental and thenreti- 
oxl wort on tkx t mar racial tronarar at gieax and Basil 
partlciaa bacuaon tha ear Cite layar and tha ocean or 
vegetated land ara reviewed tn aatohllab tha correct 
boundary conditions. Tho conclusion rhat tho conduc- 
tivity doea not vent ah at tha effnci.lv* invar boundary 
Implies tbat charge separated by the conduction cur- 
rent there mi»t bo accounted (or. Ails leads to tho 
development of a naw phyaleal modal of tba electrode 
affect which la opplUd over tho ocaen, ignoring aere- 
■ol attachment, and awr land, muolni that ■«“ h " 
maat pradomlnatam owmt racoafclnatltxi of amall tons. 

The Btrong-torbiiiaiica limit or Hillact 1 19 7 A) can 
•till he exploited U many clrruaatsncaa to yl«d a 
■imalirlad, linear, miLbamitleal danertption or 
charge omvectlOB in th* "eLeciiodo layar" - «*■ 
concluded that thio 1.,-r pradocea upward ^vx^lou 
currenta ulrh axgnitudea batwaam 608 and 901 ot th» 
total fair-weather currant denaity over ■ “{** 
of candle Lena. The a f Net a ol "ourfaca radloaativicy 
appoar to be small union tba Jonlantlon row la on- 
benced by • larga f«tor within the P 1 *”* j 

(Elactroda arfocC, convection current, Intarfaclal 

tronafar, condocclvlcy). 

J, Gsophya, Raa-i Oraan, Paper 3C092S 

Oceanography 

SloSS S ON VAY8 
S!Kf^rua (Civil aglhrtTln. Dsnart^nt" Uilt 

a&s=«3s- 

g-SSsSttftSSftf 

on the liotritmtipn jof ,vava haigbi*- • 

J, Gsophys, Baa-, Oraan, Pap« 3C09BJ 

AT NBA «.■ 

rrsi tsfif tSSiri: dw u,,_ 

vera i tit iMnitg, HarTln^utMr-Xing Pl*(« 6 


VECTOR 

D. Andri (Hsx-Planck-inatltur Mr Aarosoola, 

D— 341 1 Rat laoburg-L indeu , P.R.0) 

With the STARE radar ayatam It ia possible to mauuro, 
with high spatial and tacporsl raaolutlon, tha electron 
drift velocity. Yd. and tha relative amplitude or elee- 
tton density flu' tuac lona ol In uavalength In tba auro- 
ral alscLtjjsL. Thass dsnalty (luctustlnas are ganaralad 
by tba the conblnad effseta ol tba evo-atream and tha 
gradient drift InstsMlity. We have dataralned tha 
angular dapandanca of tha backacactar lntaoalty (which 
la proportional to tba square or cha amplitude of tba 
danalty fluctuacfona) on tha angle 0 hatwean die olae- 
Cron drift direction end tha dltacclon from tha aca l- 
tarlng volure U> tha radar in tha plana perpendicular 
to cha Mpaclc ((eld. Wa Und a fluctuation minimum 
for B - 90° end an Increase reward* D - 0° ovar tba 
whole velocity range up to 1000 a/s. Thla inetaaao ia 
•mall (nr walncltlaa balow tba ion acouatlc velocity, 

C. but reach** ovar 20 dfl gain in the baekaoxttar 

imtamaicy (correspond log to I M flustusli™. 

sure dim 10 tines aa great) for higher velocltiaa. 
lie explain the beck.es tear ro b. caused mi Inly by 
two-stream inatabUlcy ta tha rang* coaB * C./V 0 , and 
by aacmdsty gradient drift loaceblllcy slsefivsre. 
(plasma lustablLItlaa, radar aurmra, almctcU (Ulda) 

J. Caophye. Rea., Blue, Zapar 3A0999 

5530 Rlgh-latitoda louspharic curxaots 
ENEROT DIUIFATIOR RATES U THI MLAI KWSrHERB 
B.-H. 41m (Oaophya lea I Institute, Uni wars lty o( 
Alaska, falrbanka, Alaska, 99701), A.-l. Akaaofu and 
Y. Roalds 

Am a part °f the Joint affaeta of opatstlsg sis 
aarldiaa ehstaa of aagutoaatara dering tha US, 
magnatlo records froa 71 stations are uaad lo deduca 
tha dlatrlhatlon of alactrlc (Ulda nod eorraata ta 
cha polar loaoaphara for Harob 17, l» aad 19, 1978. 
Ai a eobtlooiltao af this projaot, wa hare ofloatractad 
hourly dlstrihatloa sap! or tha Joule bait production 
rata, tha part loll snaray la jin t Ion rata and thalt am 
over tha ret it* polar region on tha three days. Far 
thla anposa tha conductivity distribution ia Infarrad 
ac each lutsnt partially oa tha basis of aa aaplrlcal 
nathod datlasd by Aha at ai. (1982). Hit partlcla 
anargy injaettaa rets la ret l us tad ■ (ml l arty uilng aa 
aaplrlcal astkod. Tha dir* sat thu* abtalaad alien 
aa to aarlreto alio tka global Joels hast production 
rats Ut, tha global partlalt aettgr la jut lea rata U, 
and tba sum D, of tba tn quaiticiu. » ta found 
that th* tbraa glqbal qoutltlaa (watt) arm related 
almost Hourly to tba AE(nT) and AL(aT) Indies. Air 
praaant eatlqstaa glva lha fallowing .«*latloaahlp*« 
U, -.2.1 i 10° • AI, B, - J-i X ir • AB and U. - 2.9 
g* 10* • «, U. - s.0 fltfl • AL, II. - 0.8 x 10* ■ AL 
and D, - 3-8 x 10® • AL- (foul* hast, 9*lar 
lomoapsara). 

J. Oaophya. tea., Blua, Paper 1AD53I , 


9545 Ionospheric d Is cur bases i 

OUUYAnONI UD H0DSLUM OF BILTI-FIRUDINCT WT aad 
(Hi SCINTILLATION! IB THI EQ0AT0MAL RMIC* 
a, J. rraoks (papartmret of Electric si BngUHilag, 
Uniwaralty of llllaota;at Urbsns*Ch»pal|n 1 Btbare, 
HI tools, 81881), O. H.Lta " . • , • . 

Amputate aotatllloUap apeotro omd . slotUttae ob- 
to load . olaalcanaeusly ot TO (237.55 Ms), ■ 

(1541,5 Mb) ad O-baad (3945,5 Mb) Ire thi HAItSAI 
coreuataetlsea .8ttUHa (15D) «. ^WMtad. fha 
maeiafsaretl wor« mods at Aioualaa laland (7 58 H, , 
Ts'gJ'B, 30*8 MB) anx a high el oust Inn propagacloa 

... .-.-Wa- - 'fare Jaamall nP IhlUMtllC lAfldtlfl 


ve’raitlt Xariftitg, Har^ln-LuCh4C-)tl'>g-F 1 *[ , j,0, wtthta a'faw degrees or the meitxcta aarldiaa 

Sod SLSETrt? '*• «9«*. V.N.- orrett, PJ*; Tb* «lti-frjqu«y da “.-3 ‘ ha : 

p A Lsnsa and 9'. 'Stolen ' , , IB ttan gooitry aosbla ax to study kb* ftreatarre at 

T'i" iuksEN 79 axparlmMl ateanqatjuo at 9*P‘l • Jl. M ns (s rial ieoeapbarlc lrr«*n Verities qleatly, 

' i.M5 SiKtir ^.iby two uljyr.lcobol « d . . i* -- » T ** 

al «s,s pqrfaca fllo l"altak r ) W !• c^.rresna banreaa thg modoUtag retalta “4 

■ 0°“ ^"FvF'.T'ri -17 * ef .A riLevl alcobol altak Uut ebb data ar* corns la tree with . . 


5561 Plaice cut Ion, ronvecrlun or circulation 
I0S-FE6EMFS- DRIFT AND PARALLEL ELECTRIC FlfUi EFFECTS 
OS PUSXA JETTIhC 

J. L- Sparling (JATCOR, P.D. Box 8415*, Sen Diego, 
Cell (cicnls, 921)N) 

Tha cocblnellon of lan-Podaraon currents u>d rsrsllol 
alactrlc fialds era shown lo significantly sffact both 
tha jotting of lnni>apheric pisses clouds trsnavoToo to 
the gooesgrac Ir Hold oid ibe Alfwen waves gsssratoJ by 
the mulo| plasma- lea-Baderaon current* and parallel 
■last rlc field* invalidate tha ’froron-ls* field ap- 
proximation and causa Alfvsn waves ro dacay, Thoy also 
loply on olgsnvalue condition on tho sire of tho plasma 
cloud transverse te Rhe gereagnetlc field and the di- 
rection nf cloud motion. The attenuation of Alfvsn 
vivas reduces lha likelihood that the wavaa un reuse 
an alaetreeagnstlc pulsa on iN grauai and Impllss that 
tha Initial directed anargy In th* plasms jar is roup- 
led, over great diseases a, re lona and electrons. It ia 
aupgaetad chat two phanasana oto nora likely te occur 
at higher altitudes (C.g,, > 5 DO km>. whuta ireutrel *nJ 
xnblent diualtloa become anstlar. First, charm [a ths 
inhalant tal dlaplaeamant of planaa clouds with an ac- 
companying temporary change in ths geomagnetic field. 
Second, the Alfwen waves created In response to the 
Mtlen of plain* clouds are less subject to attenuation 
■ad mere Likely to causa an elec trees gne tic pulse ta 
the gxouod. 

I, Gsophya. Pea., Blua, Papar 3AD979 

5563 Plasma motion, convection, of circulation 
A COMPARATIVE STUDY OF VHF SC HIT THAT I ON AND SPREAD F 
EVENTS DYER RATAL AND F0XTAUZA IN BRAZIL 
R. T. de Itodetrei (Iftiiversidade Federal do Ru Grinds 
do K-rte, VWW - Ratal, RN, Brnsil), H. A. Abdu anl 

I. J, Ksntar 

A LCnpsretlva study is rare led out af the equatorial 
lciiuapharlc irregularity arrurrencei, aa ebaervad by 
range spread F event a ever Fur Latere (S°5, 38 : U, dip 
latTcud* l.8°l end sacelliK rtf signal scintillation 
event ovar Ratal (S.B.°S, 35.21*17, dip latitude (.l a S) 
for m one-year parlmd, 1978. Gloss asaeclaticn la 
obaervad in the arcurrspct! ind tho Auratloas of tha 
Irregular It las at the two etaiienl. Harked differences 
in tba seasonal bohovlour of tho occurrence! af thw 
irregularity events over the re tun stations are noted 
with respect tn that over Ituan.'aya, cult inporinnt nt 
thorn heing that whila Lh* latter Bletleh preswnta 
aquinorrial saxlais in the arcurrratoa rates (ma over 

■ lone African steel am), Ibe Brail l lan stations show An 
additional and pronounced peek in Dacoebar- Tbla 

■ result la explained ns possible evidence of tugnvtlo 
derllnaiLai cant ret at tha spread F Irregularity gener- 
atl-on and Its aeaaonsl depcndsnrv. Tha pruaunt xeaults 
Ha wo imparcenc isplicatloax alas on tho ccrxlntonra ol 
different irrsaulsclty seals a I sea daring equatorial 
plain! bubble Irregularity events, (Spread F, eclat Il- 
lation, miaul variation*, urmiIc dadltiation 
control). - 

J. Lvoplipi. Pea., Blua, Paper 3 AO 730 
5599 Co or rat (ray tracing) 

WE RfRETATlOM OP TOHOOUH8 IH THE VICINITY' DP THE 

BATSIDt ORAL BY RAT 1RACIHC 

P. Hdeg (Kax-Plmnck-Inxtltnt far Aarenapto, 

D-3411 Katlanburg-Llndau, Rest Uoyresny), and E. 

Begatrep 


A ray treeing proaran based on th* Hi I la grove 
eauai lima baa hewn developed and uaad te aynthe- 
.■1 m amp (aequoncy ianagrema, Ik barn aoslyitd 




1 lenegToa taken tq isimrear pa rinds' 1m tha vicinity 
- of the dayxlda auroral oval. Ba pec tally the ob- 
it qua Taflaetloo tract! op high latitude luitjrlu 
frrx, * field 41 1 goad alaetroh daAaltp anhanesmaht 
bkvd boon atudiad. Ray psthe la tba qagnatlB mp- 
rtdlan plana ara calculated and discussed In eon- 
nactlee with eemytitad and obanrved lenogcame,' Ths 
rep tracing' surclit above ft ’ in pawnlbln ta sstl- 
■ni charaeier^aildo of if laid ol (goad alaetroh 
’ danalty ntaKieiti From chaarved iqnograu- Bp 
'.varying |hn yarmtsu In tba medal of tho loao- 
' sphere it la pe'pefblm to wslytB temporal *nfl npa- 
tL*l pragma of mq alec tied, dmnelly anbaqcaawnt 
: tbpb ceold bs a feature of IM ■ a coral oval . Ilka 
, th* (laid allgnad currant ahaatp In tha nay w ' 
• g fon. (lonograaa > awrcrsl loeqa, /told ollgnod 
' olnct ran dona lty aolu d r res n t d ) , 

!' lidr Stiu. P«p»*‘330743. 






